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Mir-134 microRNA regulates LIMK1 expression in the rat spinal cord: possible implications in
neuropathic pain processing

AbdelSalam, S. (Bordeaux)'? Favereaux, A. (Bordeaux)"?, Moftah, M. (Bordeaux)"*?, Nagy, F
Bordeaux) , Landry, M (Bordeaux)

Université Bordeaux Segalen, Bordeaux, France, Interd:sc:plmary Inst/tut for Neurosciences CNRS
UMR5297, Central Mechanisms of Pain Sensitization, Bordeaux, France, Zoology Department,
Faculty of Siences, Alexandria University, Alexandrie, Egypt

Spinal cord lesions may induce severe chronic pain that develops in parallel with nociceptive circuitry
remodeling and synaptic reorganization. Mechanisms of such remodeling remain unclear. The actin
cytoskeleton is critically involved in morphology and motility of the dendritic arborization. Actin
dynamics could therefore modulate morphological plasticity and act as a key player in neuropathic
pain mechanisms.

Limk1 is a protein kinase responsible for the regulation of actin polymerization by cofilin (ADF)
phosphorylation. The microRNA Mir-134 inhibits the translation of Limk1 mRNA. Mir-134 is considered
as a negative regulator of dendritic spine volume. Accordingly, limk1 has been reported to promote
actin polymerization in dendrites and spine enlargement. However in contrast, limk1 over expression
results in axon growth defects.

Our objective is to investigate the effects of mir-134/Limk1 on the reorganization of pain circuits in
spinal dorsal horn and on pain sensitization.

We first showed the variations in the expression of mir-134/limk1 in neuropathic animals when
compared to shams. Von Frey test was used to evaluate pain behavior pre and post-surgery. Spinal
cords were then processed for qrt-PCR analysis. Animals have also been subjected to intrathecal
injection of mir-134 knockdown probes and functional consequences on pain behavior were also
studied. Thereafter, we investigated the distribution of mir-134 in identified subcellular compartements:
PFA fixed spinal cord of neuropathic as well as sham animals were then incubated with both mir-134
probes and different synaptic markers.

P1.002

Synchronous Plateau Assemblies are a prominent morpho-physiological stage for the
development of GABAergic interneurons

Allene, C. (Marseﬂle) M. A. Picardo, M.A. (Marsellle) Guigue, P. (Marsellle) Baude, A. (Marsellle),
Becq H. (Marseille) ', Cossart, R. (Marsellle)
"INMED-INSERM U901 Marseille, France

It is now well established that most developing neuronal networks display a variety of coordinated
activity patterns that should provide essential signals for circuit maturation. Throughout brain
development, the same structure will sequentially ground different forms of spontaneous patterned
activity. We have recently described a common sequence for the maturation of population coherence
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in neocortical and hippocampal networks. In these structures, population coherence emerges at birth
in the form of Synchronous Plateau Assemblies (SPA) that synchronize small groups of neurons
coupled by gap junctions before involving most neurons in the form of synapse-driven Giant
Depolarizing Potentials (GDP). These patterns are mutually exclusive as GDPs actively shut off the
production of SPAs. In order to assign a possible function to the SPA pattern, we have studied the fate
and the morpho-physiological properties of single SPA-cells as a function of network maturation. We
focused our analysis on hippocampal GABAergic neurons. To study individual cell fates we have
designed an experimental approach that enables us to perform repeated imaging of the same
neuronal populations on a daily basis. We show that cells involved in SPAs switch to a GDP pattern of
activity within one day and that this transition is paralleled by a remarkable evolution of their morpho-
physiological properties; SPA-interneurons present an immature firing pattern, receive exceptionally
large miniature currents and display remarkable somatic filopodia that all disappear when these
interneurons participate in GDPs. Therefore the involvement of interneurons in SPAs marks a
remarkable step in their morpho- physiological development.
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Developmental plasticity of ventrolateral funiculus transmission to spinal lumbar motoneurons

Antri, M. (Bordeaux)', Lenschow, C. (Bordeaux)', Cazalets, J.-R. (Bordeaux)', Bertrand, S.S.
gBordeaux)1
INCIA - UMR CNRS 5287 - Université Bordeaux, Bordeaux, France

Although the plasticity in supraspinal structures such as hippocampus has been extensively studied,
little is known about the synaptic plastic capabilities in the spinal cord and more precisely at the
synapses between a major descending motor tract, the ventrolateral funiculus (VLF) and the lumbar
Motoneurons (MNs). This study was undertaken to examine the activity-dependent plasticity (ADP) of
VLF-motoneuron synapses and to determine whether ADP evolves with synaptic maturation.
Experiments were performed in mouse spinal cord slices at two developmental stages: 1-4 and 9-12
postnatal days. Whole-cell voltage-clamp recordings were used to record lumbar MNs. Excitatory
postsynaptic currents (EPSCs) were induced by ipsilateral VLF stimulation using tungsten
microelectrodes. To characterize the receptors implicated in the EPSCs, AP5 and DNQX were applied
in the bath. The results show that the EPSCs recorded from MNs at the two developmental stages are
mainly mediated by AMPA/Kainate receptors activation. High frequency stimulation of VLF (50 Hz
trains of 2 second duration, 2x threshold) was then performed in P2-P4 and P9-P12 old animals to test
the developmental plasticity in the VLF-MNs synapses. The results show first, that descending
locomotor inputs to spinal MNs can express ADP such as short-term potentiation, and/or short and
long-term depression of the baseline EPSCs and second that the ADP observed at these synapses
are not expressed in the same proportion according to the age of the animals. To access the
characteristics of VLF-MNs synapses at the two developmental stages that could be involved in the
different types of ADP observed, different stimulation paradigms were tested. Paired-pulse as well as
trains of stimulation revealed any stricking differences between the two groups tested. Philantotoxin, a
blocker of Caz+—permeable AMPA receptors, was also tested in order to determine whether these
receptors underly the observed changes in synaptic coupling during synaptic maturation.

P1.004
Physiopathological link between epilepsy and periventricular nodular heterotopia due to FLNA
mutations

Arnaud, K. (Marseille)1, Carabalona, A. (Marseille)1’2, Grote, A. (Bonn)3, Buhler, E. (Marseille)1’2,
Represa, A. (Marseille)'?, Becker, A. (Bonn)®, Cardoso, C. (Marseille)"?

'INSERM U901, INMED, Marseille, France, *Faculté des Sciences de Luminy, Marseille, France,
3Depan‘ment of Neuropathology University of Bonn Medical Center, Bonn, Germany

The malformations of the cerebral cortex represent a major cause of developmental disabilities, severe
epilepsy and reproductive disadvantage. High-resolution imaging has facilitated the in vivo
identification of a large group of cortical malformation phenotypes. Among those, periventricular
nodular heterotopia (PNH) is caused by defective neuronal migration that results in nodules of neuron
ectopically placed along the lateral ventricles walls. Clinical manifestations range from asymptomatic
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to intractable epilepsy and mental retardation. Mutations in FLNA, on Xq28, were found in 100% of
families with X-linked bilateral PNH and about 26% of sporadic patients. Limited studies on patient
samples and the lack of FInA animal models that mimic PNH have delayed our understanding of the
underlying pathological mechanism. Although, the link between PNH and epilepsy has been well
established, the physiopathological mechanisms responsible for epileptogenesis remain unknown. For
this purpose, we have developed, by in utero RNA interference, the first animal model that reproduces
a FInA gene-driven PNH phenotype in rats (see. Poster Carabalona et al.). These animals are now
available to investigate the physiopathological link between PNH and epileptogenesis. To address this
question, we are currently investigating in our FINnA-RNAi rat model: i) the cellular composition of the
nodule at several stages of post-natal development; ii) susceptibility to seizures by PTZ injection as
well as the correlation between nodule's size and epilepsy; iii) frequency and intensity of spontaneous
seizures using EEG telemetric recordings. This work will help us to understand the mechanism of
epileptogenesis, in the view to find new approaches in the diagnosis and the treatment of PNH.
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Development of microglial cells in the maturating barrel cortex of the mouse

Arnoux, |. (Paris)', Hoshiko, M. (Osaka)'?, Avignone, E. (Bordeaux)®, Yamamoto, N. (Osaka)?,
Audinat, E. (Paris)’

'Paris Descartes University, Neurophysiology and New Microscopies Laboratory, Paris, France,
®Graduate School of Frontier Biosciences, Osaka University, Osaka, Japan, %IINS-CNRS UMR 5297-
Bordeaux University, Bordeaux, France

Microglial cells (MGCs), the resident macrophages of the central nervous system (CNS), have been
mostly studied for their roles in pathologies. Accumulative evidence indicates, however, that they also
influence the normal development of CNS synapses. Yet, the mechanisms by which microglial cells
invade the brain and target maturating synapses at early postnatal developmental stages remain
unknown.

We addressed these issues in the whisker-related barrel field of the murine somatosensory cortex
used as a model of cortical map maturation. In adult mice, MGCs are distributed homogenously
throughout cortical layers and independently of the barrel field organization. However, during an early
phase of development, until postnatal day (P) 5, MGCs precisely delineate the periphery of each
individual barrel and adjust their distribution to new cortical maps modified by sensory deprivation.
MGCs invasion of the barrel centers occurs in a second phase, after P5, when thalamo-cortical
synapses located in the barrel centers undergo important functional maturation. Electrophysiological
recordings showed that between P5 and P9 MGCs transiently acquire an activated phenotype
characterized by the up-regulation of Kv1.3 potassium channels. Interestingly, inhibiting MGC
activation with minocycline in vivo inhibited their entry into the barrel centers. We also tested for the
functional expression of P2Y6 purinergic receptors which regulate the phagocytosis functions of these
cells and found that MGCs located within the barrels centers expressed more often P2Y6 receptors
than those located outside the barrels. Finally, analysis of CX3CR1 knockout mice indicates that
timing of MGC activation and entry into the barrel centers were governed by the neuron-to-microglia
fractalkine signaling pathway.

Our results indicate that maturating neurons guide MGCs to their final destination in the developing
cortex, allowing them to reach their putative targets on time to play an active role in the functional
maturation of neuronal circuits.

P1.006

Role of aberrant kainate receptors in the coding properties of dentate granule cells in a model
of temporal lobe epilepsy

Artinian, J. (Marseille)1'2’3, Peret, A. (Marseille)1'2’3, Marti, G. (Marseille)1‘2’3, Epsztein, J. (Marseille)1'2’3,
Crépel, V. (Marseille)"**

"Inserm Unité 901, Marseille, France, 2Université de la Méditerranée, UMR S901, Aix-Marseille,
France, *Inmed, Marseille Cedex 09, France

The Dentate Gyrus plays a major role at the gate of the hippocampus, filtering incoming information
from the entorhinal cortex. Dentate granule cells use a sparse and specific firing for efficient
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discrimination of synaptic inputs. In temporal lobe epilepsies, the hippocampus displays important
coding alterations that may play a role in cognitive impairments described in patients and animal
models. However, the cellular mechanisms remain poorly understood. In animal models of temporal
lobe epilepsies and human patients, neuronal tissue undergoes major reorganization; some neurons
die whereas others, which are severed in their inputs or outputs, sprout and form novel aberrant
connections. This phenomenon called reactive plasticity is well documented in the Dentate Gyrus
where dentate granule cell axons (the so-called mossy fibers) sprout and create a powerful excitatory
network between dentate granule cells. We recently showed that besides the axonal rewiring,
recurrent mossy fibers convert the nature of glutamatergic transmission in the Dentate Gyrus because
they operate via long-lasting kainate receptor-mediated excitatory post-synaptic potentials not present
in the naive condition. The aim of our present study is to investigate how aberrant kainate receptor-
operated synapses affect the coding properties of dentate granule cells and interfere with the major
Dentate Gyrus function of “translator” from neocortical to hippocampal “language”.
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Role of presynaptic release mechanisms in the refinement of the retinogeniculate connexions

Assali, A. (Paris)"?, Bennis, M. (Marrakesh)®, Kaeser, P. (Stanford)*, Sudhof, T. (Stanford)*, Gaspar,
P. (Paris)1‘2, Rebsam, A. (Paris)1'2

'Institut du Fer @ Moulin (IFM), INSERM U.839, Equipe4 Neurotransmission et Développement, Paris,
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Morocco, *Howard Hughes Medical Institute, Stanford, United States

In the visual system, the development of retinotopic connections requires neural activity. However
whether synaptic activity is required is still unclear, since neural activity can act directly via
Ca2+/cAMP mediated signaling to control axon guidance and transcription. Moreover, initial stages of
retinotopic wiring are not disturbed in munc-18 mice that entirely lack neurotransmitter release.

Here we examined the role of synaptic release during late stages of development, namely the activity-
dependent refinement of retinal ganglion cells (RGCs) projections to the dorsolateral geniculate
nucleus (dLGN). In mice, 5% of the RGCs project to the ipsilateral hemisphere, while the others
project to the contralateral side. Eye-specific projections initially overlap but become segregated in the
dLGN during postnatal life. Moreover, a precise topographic distribution of RGCs is established in the
dLGN. Eye-specific segregation and retinotopy involve the elimination of imprecise connections and
the strengthening of correctly targeted connections. Mouse models where spontaneous neural activity
in the retina is blocked disrupt both segregation and retinotopy.

To distinguish between the synaptic (activity-dependent release of neurotransmitters) and non
synaptic (activity along the axon) effects of activity blockade, we reduced specifically the
retinogeniculate neurotransmission. This was obtained by a conditional invalidation (Cre/LoxP system)
of Rima. The removal of Rim proteins lead to a strong reduction of Ca2+-dependent neurotransmitter
exocytosis without affecting the spontaneous release. We used the Sert-Cre mouse line to ablate
Rims in RGCs. Using a LacZ reporter mouse line, we find that a large majority of RGCs show effective
recombination. Tracing studies indicate that the recombined mice have defects in the eye-specific
segregation of retinal inputs in the dLGN. To further analyze the retinotopic organization in the
recombined context, we plan to perform focal injections of anterograde tracers in retinas. Future
experiments will involve the specific reduction of neurotransmission in a group of RGCs using in utero
electroporation to analyze whether synaptic release mechanisms play a role in the competitive axonal
terminals in target fields.

P1.008

p21-activated kinase 3 regulates AMPA receptor-dependent synaptic transmission through its
interaction with the Nck2/Grb4 adaptor

Barnier, J.-V. (Orsay)', Thevenot, E. (Gif sur Yvette)®, Moreau, A. (Gif sur Yvette)’, Rousseau, V.
(Orsay)', Combeau, G. (Orsay)', Goupille, O. (Gif sur Yvette)?, Amar, M. (Orsay)', Kreis, P. (Gif sur
Yvette)?, Fossier, P. (Orsay)’

"CNPS, UMR 8195 CNRS, Orsay, France, ’NBCM, Gif sur Yvette, France

Mutations in the p21-activated kinase 3 gene (pak3) are responsible for mental retardation and the
PAKS protein plays a major role in synaptic plasticity and in learning and memory. The molecular
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mechanisms underlying PAK3 functions remain however unknown. PAK proteins are recruited to the
membrane through the Nck1 and Nck2/Grb4 adaptors to be activated by Rac1 and Cdc42 GTPases.
These adaptors containing one SH2 domain and three SH3 domains link membrane-localized
phosphotyrosine residues to proline-rich domain containing proteins implicated in cytoskeleton
regulation. Recent reports show that Nck1 and Nck2 play different roles in spinogenesis and synaptic
plasticity. Thus the notion that interaction between PAK3 and Nck adaptors may play a role in synaptic
signalling is particularly attractive.

We report here that PAK3 interacts preferentially with Nck2/Grb4 in brain extracts and in transfected
cells. This interaction is independent of PAKS3 kinase activity and of the phosphorylation state of the
S20 residue. Selective uncoupling of the Nck2 interaction with PAK1 and PAKS in acute cortical slices
using an interfering peptide led to a rapid increase in glutamatergic transmission to pyramidal neurons.
We show in transfected neuronal cultures that the PAK3-P12A mutant, which no longer interacts with
Nck2 while continuing to interact with Nck1, has no effect on spine morphogenesis or synaptic density.
The PAK3-P12A mutant did not affect synaptic transmission, whereas surprisingly, the expression of
the wild-type PAK3 protein decreased the amplitude of miniature excitatory currents. Altogether, these
data show that the PAK3/Nck2 complex down-regulates AMPA receptor-dependent synaptic
transmission.

P1.009
Involvement of ARX (Aristaless related homeobox gene) in the normal and pathological
development of cerebral cortex

Beguin, S. (Marseille)', Becq-Clot Faybesse, H. (IMarseiIIe)1, Pelosi, B. (Pisa)®, Pasqualetti, M. (Pisa)?,
Cardoso, C. (Marseille)1, Represa, A. (Marseille)
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Mutations in ARX (Aristaless related homeobox gene) have been found in a large spectrum of
diseases that includes mental retardation, epilepsy, and/or cortical malformations. ARX is a
transcription factor that plays an important role in cortical development, specifically in cortical
progenitor cells and interneurons. Although Arx expression in these cells is clearly recognized, its
involvement in their differentiation and migration still remain unclear.

Given the interneuron defects observed in previous studies, we decided to clarify the effect of ARX
inactivation on interneuron differentiation. Transfections of ShRNA on rat hippocampal cultures
revealed that ARX inactivation results in a wider neuritic outgrowth and branching points on neurons
GADG67 immunopositive while neurons immunonegative for this antibody failed to display any
significant change. These results suggest that ARX is involved in the differentiation of interneurons
specifically, but not in pyramidal cells.

Previous reports support the notion that ARX is required for a proper migration of interneurons and
pyramidal cells. To test this hypothesis, we performed in utero electroporations of ARX altered forms
on rat brain at E15:

1) Electroporations in ganglionic eminence, targeting interneurons progenitors, revealed that ARX is
directly involved in interneurons migration.

2) Electroporations in cortical ventricular zone, targeting pyramidal cells precursors, confirm that ARX
alterations lead to pyramidal cells migration defects.

Surprisingly, some electroporated cells (with ARX overexpression or ARX GCG7 mutation forms)
reach the cortex displaying a tangential pattern of migration. Even if these neurons are pyramidal
neuroblasts (no colocalization with GABA antibody), they behave like interneurons. This suggests that
maintaining Arx expression results in changing the migration mode of pyramidal cells (radial migration
becomes tangential).

Our data support the notion that ARX is involved on tangential and radial migration. Further studies
are required to clarify these issues and evaluate the functional repercussions of these alterations on
network operation and epileptogenesis.
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Regulation of axonal and blood vessel growth by Synectin

Bellon, A. (Marseille)1, Nicolas, S. (Marseille)1, Rougon, G. (Marseille)1, Chauvet, S. (Marseille)1,
Mann, F. (Marseille)'
'IBDML, UMR6216 (CNRS/Aix-Marseille Université), Marseille, France

The assembly of neural circuits requires the intricate orchestration of multiple molecular cues which
guide axonal growth. Recent studies have demonstrated that developing blood vessels use some of
these signals and surface receptors. One example is the secreted Semaphorin 3E (Sema3E) and its
high affinity receptor PlexinD1, which direct repulsive guidance events during nerve and blood vessel
navigation. Here we study the Sema3E-induced intracellular signalling events downstream of
PlexinD1. In a yeast-two hybrid screen, we identified the single PDZ-domain scaffold protein Synectin
(also known as GIPC1) as a cytoplasmic interactor of PlexinD1. This interaction occurs through the
SEA PDZ-binding motif of PlexinD1. Synectin function has been mainly studied in the vascular system,
where it regulates multiple biological processes, including endothelial cell migration. Here we show
that exposure of human umbilical vascular endothelial cells (HUVECs) to Sema3E causes rapid
collapse and detachment of the cells. Synectin is recruited from the cytoplasm to the plasma
membrane and co-localizes with PlexinD1 receptor at sites of membrane retraction. In addition, we
show that Synectin function is also important in axonal growth. In cortical neurons expressing
PlexinD1, Sema3E exerts axon growth inhibition. This effect is blocked by knockdown of Synectin or
expression of a PlexinD1 mutant deleted of the SEA PDZ-binding motif. We are now investigating the
mechanism of action of Synectin and whether similar mechanisms are used in both neuronal and
endothelial cells.
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Long term depression of neurotransmitter release at the cerebellar parallel fiber synapse

Bergerot, A. (London)1, Rigby, M. (London)1, Marcaggi, P. (London)1
"Univ. College London, NPP Dept, London, United Kingdom

The cerebellar granule cell to Purkinje cell glutamatergic synapse exhibits long-term plasticities which
have been suggested to underlie motor learning. However, their experimental induction requires
specific input patterns whose physiological relevance is unclear. In vivo, granule cells appear to fire
with bursts at high frequency. Here, we show that in adult mouse cerebellar slices, such bursts induce
a long term depression (LTD) which, in contrast to the previously reported LTD, is associated with
increased paired-pulse facilitation and coefficient of variation of synaptic responses, implying its
expression is presynaptic. We show that this presynaptic LTD is mediated by a retrograde signaling
different from the endocannabinoid 2-arachidonoyl glycerol. The presynaptic LTD is abolished by
phorbol 12,13-dibutyrate, suggesting mediation by presynaptic diacylglycerol signaling. In contrast to
short-term endocannabinoid-mediated depression, the presynaptic LTD does not depend on the
amount of glutamate spillover, supporting synapse-specificity and a role in information storage.

P1.012
Cellular distribution and molecular targets of MT5-MMP, a membrane type MMP expressed in
the developing CNS and involved in physiological and reactive plasticity

Bernard, A. (Marseille)1, Sbai, O. (Marseille)1, Ferhat, L. (Marseillef, Chaillan, F. (Marseille)z, Vignes,
M. (Montpellier)’, Aiméras, L. (Marseille)*, Pophillat, M. (Marseille)°, Seiki, M. (Tokyo)®, Roman, F.
gMarseiIIe)z, Rivera, S. (Marseille)1, Khrestchatisky, M. (Marseille)1

CNRS - UMR 6184 - NICN, Marseille, France, °CNRS - UMR 6149, Marseille, France, *Université
Montpellier 2, Montpellier, France, *IMTSSA, Marseille, France, °CIML, Marseille, France, °The
University of Tokyo, Tokyo, Japan
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Matrix Metalloproteinases (MMPs) are major regulators of the pericellular environment. The MMP
family comprises 24 members, subdivided in 5 sub-families depending on their substrates and
structure i.e. secreted or membrane bound (membrane type MMPs, MT-MMP). Among the latter, MT5-
MMP (MMP-24) is essentially specific of the nervous system and has been involved in reactive
plasticity of Abeta fibres in the spinal cord, and allodynia following sciatic nerve injury (Komori et al.,
2004). Knock out (KO) mice for MT5-MMP are impaired in learning in an olfactory maze and show
deficits in LTP which is diminished in amplitude compared to WT, indicating a potential role for MT5-
MMP in brain plasticity. Expression of MT5-MMP mRNA is induced in situations of reactive plasticity
such as axonal sprouting following induction of seizures and epilepsy. In vitro, neurite outgrowth is
significantly slower in cultured cortical neurons from KO mice. Using plasmid constructs encoding
MT5-MMP fused to GFP/RFP, we studied cellular distribution and trafficking of MT5-MMP and show
that besides its vesicular distribution in the cytosol and localisation in the plasma membrane, MT5-
MMP is also located in cell nuclei. Deletion of nuclear localisation signals present in the N-terminal
portion of the molecule significantly diminishes nuclear distribution of MT5-MMP. In order to address at
the molecular level the role of MT5-MMP we performed a proteomic analysis of KO vs WT mice
brains, and identified a number of proteins that are putative substrates of MT5-MMP, including nuclear
proteins. Altogether, our results indicate that MT5-MMP is involved in the regulation of a number of
regulatory proteins, including in the nucleus, that impacts on neuronal development and physiological
or reactive plasticity in brain.
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Long-term deleterious consequences of early life caffeine exposure

Bernard, C. (Marseille)1, Silva, C. (Marseille)1’2, Machado, N. (Coimbra)z, Ghestem, A. (Marseille)1,
Nesa, M.P. (Marseille)1, Cunha, R. (Coimbra)z, Esclapez, M. (Marseille)1

"Université Aix Marseille, Inserm U751 Equipe Epilepsie, Marseille, France, ®Institute of Biochemistry,
Faculty of Medicine, University of Coimbra, Coimbra, Portugal

Whether coffee consumption should be decreased/stopped during pregnancy in human remains
debated. To address this issue, female mice were continuously exposed to caffeine in their drinking
water (0.3 g/L - the equivalent of 3 espressos/day in human); the treatment starting two weeks before
mating. Pups were thus exposed to caffeine in utero until weaning. At postnatal day 6, hippocampal
somatostatin-containing interneurons displayed altered maturation, whilst principal cells remained
unaffected, suggesting that caffeine treatment affects the development of the GABAergic circuitry.
Adult offsprings displayed structural alterations, including changes in GABA,, AMPA and NMDA
receptor subunits. The kinetics of glutamate and GABA, receptor mediated currents were modified. In
vivo, adult offsprings displayed decreased seizure thresholds and spatial memory deficits. Therefore,
caffeine exposure during development has long-term deleterious consequences in adult animals.
Coffee consumption during pregnancy should be questioned.

P1.014
d-IMP, the Drosophila ortholog of the mRNA transport factor ZBP1 controls axon growth and
branching in vivo

Besse, F. (Nice)1, Medioni, C. (Nice)1, Ephrussi, A. (Heidelberg)2
'IBDC / UMR6543, Centre de Biochimie, Nice, France, ’EMBL, Heidelberg, Germany

In vivo, developing neurons extend axonal processes through a complex environment to find their
targets. Studies performed in cultured neurons have shown that recruitment of specific mMRNAs to
axon growth cones, and local axonal translation of these mRNAs is very important for the growth cone
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to sense extracellular cues and translate them into polarized growth. Although it has been shown that
the RNA-binding protein ZBP1, a conserved factor involved in mRNA targeting, is dynamically
recruited to vertebrate axon growth cones, and that its binding to b-actin mRNA is required for axon
turning in vitro (Leung et al. 2006; Yao et al. 2006), the biological role of this post-transcriptional
regulatory process still remains to be tested in vivo. Furthermore, the molecular mechanisms
controlling axonal mMRNA transport and translation largely remain to be explored.

To address these questions, we are using a population of neurons located in the Drosophila brain as a
genetically tractable model system. In this system, we have discovered that d-IMP, the Drosophila
ortholog of ZBP1, is required for polarized axon growth and branching. Using a live-imaging protocol
we have recently developed, we have further shown that d-IMP is actively transported to growing
axons in vivo, consistent with a function in active transport of selected mRNAs. To identify d-IMP
mRNA targets, we have combined candidate-based and genome-wide (RIP-chip) approaches, and
have so far focused on a target found in axons and encoding a regulator of the actin cytoskeleton. We
have shown that this regulator is essential for the polarized growth of axons, is required genetically
downstream of d-IMP, and has a conserved 3'UTR bound by d-IMP. Results from experiments aiming
at analyzing the distribution of this target using in vivo reporters will be presented.

- Leung, K.M., van Horck, F.P., Lin, A.C., Allison, R., Standart, N., and Holt, C.E. 2006. Nat Neurosci
9(10): 1247-1256.

- Yao, J., Sasaki, Y., Wen, Z., Bassell, G.J., and Zheng, J.Q. 2006. Nat Neurosci 9(10): 1265-1273.
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Presynaptic voltage facilitation of synaptic transmission between CA3-CA3 pyramidal neurons
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gMarseiIIe)m, Carlier, E. (Marseille)1’2, Giraud, P. (Marseille)1’2, Debanne, D. (Marseille)1’2
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Nord, Marseille, France

The spread of subthreshold somatic voltage fluctuations into the axon modulates spike-evoked
synaptic transmission at cortical excitatory and cerebellar inhibitory synapses. In neocortical layer 5
pyramidal neurons, depolarization-induced facilitation of synaptic efficacy is thought to occur through
the enlargement of presynaptic action potential (AP) driven by inactivation of axonal Kv1 potassium
channels.

We report here in hippocampal slice cultures that synaptic transmission at excitatory CA3-CA3
synapses also depends on the membrane potential of the presynaptic neuron (Vm.pre). In synaptically
connected cell-pairs, presynaptic action potentials elicited at low frequency (0.1 Hz) produced
postsynaptic response recorded in voltage (EPSC) or current-clamp (EPSP) configuration. Synaptic
transmission was tested when Ve Was held continuously at rest (-61 mV), hyperpolarized (-77 mV)
or depolarized potential (-48 mV). The presynaptic voltage facilitation (PVF) of synaptic transmission
was quantified by normalizing the postsynaptic responses obtained at -48 mV to those measured at -
77 mV. In these conditions, PVF amounted to 141 + 18% (n =10) and was associated with a decrease
in the paired-pulse ratio (from 117 + 9% at -77 mV to 95 + 7% at -48 mV). We found that PVF was
totally occluded by bath application of the Kv1 channel blocker DTX. Time constant of PVF was
determined by evoking single presynaptic APs at increasing delays (0.2, 3.2, 6.2 & 9.2 s) after the
onset of a presynaptic depolarization. The measured time constant (2 s) was compatible with the time
constant of the inactivation of D-type current carried by Kv1 channels. Using confocal laser scanning
microscopy and Fluo-4 fluorescent calcium indicator, we measured calcium transients in axons of CA3
pyramidal neurons. Depolarization of the cell body from -65 to -50 mV enhanced spike-evoked axonal
calcium transients by 18%. Notably, this facilitation followed the time course of the PVF.

We conclude that PVF is a short-term plasticity present at excitatory CA3-CA3 synapses resulting from
the increase in spike-evoked calcium transients in the axon caused by voltage-inactivation of Kv1
channels.

Supported by Région PACA (APO-2009 Plexin).
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Slit1 enables Netrin1 attractive activity on rostral thalamocortical axons

Bielle, F. (Parls) Marcos Mondejar, P. (San Joan dAIacant) Leyva, E. (San Joan d'AIacant)
Lokmane, L. (Parls) Mire, E. (San Joan d'AIacant) Mallhes C. (Parls) Keita, M. (Parls) GarC|a N.
(San Joan d'AIacant) Nguyen Ba-Charvet, K. (Parls) TeSS|er Lavigne, M. (South San Franmsco)
Garel S. (Parls) Lopez-Bendito, G. (San Joan d'AIacant)

'Institut de Biologie de I'Ecole Normale Supérieure, CNRS UMR 8197 - INSERM U.1024,
Dévelopement et Plasticité du Cerveau, Paris, France, Instltuto de Neurociencias de Alicante,
Un/verSIdad Miguel Hernandez, San Joan d'Alacant, Spain, 3Institut de la Vision, Inserm, U592, Paris,
France, *Genentech, Inc., South San Francisco, United States

Brain functioning relies on the formation of stereotyped axonal connections that are established in
response to multiple environmental guidance cues. How growing axons interpret in vivo the positional
information encoded by a combination of guidance factors remains largely unknown. Here, we
investigate this issue using the model of mouse thalamocortical axons, which is a major
topographically organized projection of the mammalian brain. Thalamocortical axons convey the
majority of sensory and motor information to the cerebral cortex and their initial topography is set at
the level of an intermediate target, the ventral telencephalon. Using several in vitro and in vivo assays,
we show that a spatially restricted domain that we previously identified as the “corridor” sets the initial
topography of thalamocortical projections. At the molecular level, we show that corridor cells express a
high rostral - low caudal pattern of Slit1 and Netrin1. In Slit1 mutant embryos, the corridor forms
correctly but the pathfinding of thalamocortical axons to intermediate and rostral cortical areas is
altered, suggesting that Slit/Robo signaling in the corridor is essential for correct axonal topography.
Ex vivo co-culture assays using Slit1 mutant and Robo1;Robo2 double mutant mice show that
Slit/Robo signaling repels intermediate axons, thereby preventing their rostral growth. Paradoxically,
Slit1 has a similar strong repulsive effect on rostral thalamocortical axons in vitro, although these
axons normally cross a high Slit1-expressing region of the corridor in vivo. Strikingly, Slit1 repulsion
was switched to attraction when Netrin1 and Slit1 proteins were presented together to rostral axons,
while Netrin1 alone had no effect. Furthermore, ex vivo experiments using single and double mutant
mice for these molecules show that this attractive effect is necessary for establishing the path of
rostral thalamocortical axons. Together, our study shows for the first time that the combination of two
guidance cues can elicit a novel response, that none of the factors have alone. These results provide
a new conceptual framework to study axon guidance in the complex environment of the developing
brain.

P1.017
Effects of the reductant N-acetyl- L-cysteine on age-related deficits of D-serine-dependent
hippocampal synaptic plasticity

Billard, J.-M. (Paris) Haxaire, C. (Parls) Kervern, M (Parls) Turpin, F. (Paris)1, Sinet, P.-M.
gParis)1, Barbanel, G. (Montpelller) Dutar, P. (Parls)

Institut de Psychiatrie et de Neurosciences, INSERM UMR 894, Paris, France, %Institut de
Biomolecules Max Mousseron, UMR 5247 CNRS-UM1-UM2, Montpellier, France

Oxidative stress (OS), resulting from an imbalance between antioxidant defenses and the intracellular
accumulation of reactive oxygen species, contributes to age-associated memory deficits. Although an
impaired induction of synaptic plasticity in hippocampal networks is proposed to support cognitive
aging, the fine mechanisms targeted by OS remain elusive. In this study, we investigated the effects of
the reductant N-acetyl-L-cysteine (L-NAC) on the activation of the N-methyl- d-aspartate receptor
(NMDA-R) by its co-agonist d-serine, for which an alteration has been proposed to underlie deficits of
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synaptic plasticity in aging. Our results showed that long-term dietary with L-NAC reversed the injury
of redox status that occurred in hippocampal tissues of aged rats. Electrophysiological recordings in
CA1 hippocampal slices indicated that NMDA-R-mediated synaptic potentials and theta-burst-induced
long-term potentiation (LTP) were depressed in aged animals. These deficits were reversed by
exogenous D-serine. Long term treatment with L-NAC, but not acute application of the reductant,
restored the functional deficits of NMDA-R activation, of LTP induction and of sensitivity to exogenous
D-serine. On the other hand, western blotting showed that the weaker expression in aged rats of the d-
serine synthesizing enzyme serine racemase, that underlies the decreased NMDA-R activation by the
amino acid, was prevented by long-term dietary with L-NAC.

These results indicate that preserving the redox status in advanced age prevents the injury of cellular
mechanisms of learning and memory, at least by maintaining the regulation of NMDA-R function by
the D-serine-dependent pathway.

P1.018

Primary afferent terminals acting as excitatory interneurons contribute to spontaneous motor
activities in the immature spinal cord

Bos, R. (Marseille)1, Brocard, F. (Marseille)1, Vinay, L. (Marseille)1
'P3M-CNRS, Marseille, France

Patterned, spontaneous activity plays a critical role in the development of neuronal networks. A robust
spontaneous activity is observed in vitro in spinal cord preparations isolated from immature rats. The
rhythmic ventral root discharges rely mainly on the depolarizing/excitatory action of GABA and glycine
early during development whereas at later stages glutamate drive is primarily responsible for the
rhythmic activity and GABA is thought to play an inhibitory role. However, rhythmic discharges
mediated by the activation of GABA, receptors are recorded from dorsal roots. In the present study we
used the in vitro spinal cord preparation of neonatal rats to identify the relationship between
discharges that are conducted antidromically along dorsal roots and the spontaneous activity recorded
from lumbar motoneurons. We show that discharges occur earlier in dorsal than in ventral roots
suggesting the existence of a causal link between dorsal root discharges and motor activities. The
activity in both dorsal and ventral roots was transiently blocked by the GABA, receptor antagonist
picrotoxin and increased by diazepam. High intracellular concentrations of chloride are maintained in
primary afferent terminals by the sodium-potassium-chloride cotransporter NKCC1. Blocking these
cotransporters by bumetanide decreased both dorsal and ventral root discharges. Importantly, we
show that discharges recorded in dorsal roots are not an epiphenomenon due to the recording
conditions (temperature, extracellular concentration of calcium, energy substrates supplementation).
We conclude that primary afferent fibers act as excitatory interneurons and that GABA, through
primary afferent depolarizations, is still playing a key role in promoting spontaneous activity in
neonates.

P1.019
Synaptic plasticity in the hyperdirect pathway of the basal ganglia

Bosch, C. (Paris)1, Mailly, P. (Paris)z, Deniau, J.-M. (Paris)1, Venance, L. (Paris)1
"College de France, INSERM U667, CIRB, Paris, France, “UPMC, Paris, France

Basal ganglia, a network of sub-cortical nuclei, are involved in motor learning, related to the
environment and motivation. Cortico-basal ganglia synaptic plasticity provides a fundamental
mechanism for procedural learning and memory. Information from the cerebral cortex is processed by
basal ganglia through three anatomo-functional pathways: (1) the hyperdirect (cortico-subthalmo-
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nigral) (2) the direct (cortico-striato-nigral), and (3) the indirect (cortico-striato-pallido-subthalamo-
nigral) pathway. Synaptic plasticity has been extensively investigated in the direct and indirect
corticostriatal pathways but remains unexplored in the hyperdirect pathway. With 3D anatomical
reconstruction, we established a rat brain slice of the hyperdirect pathway, preserving the connection
between the cerebral cortex and the subthalamic nucleus (STN), and between the STN and the
substantia nigra pars reticulata (SNr). First, we have investigated the plasticity at cortico-STN step with
patch-clamp recordings. Electrical stimulation in the layer V of the motor cortex induced monosynaptic
and glutamatergic EPSC in the STN. Hebbian high-, low-frequency stimulation or spike-timing-
dependent plasticity (STDP) protocols induced a robust long-term depression (LTD) at cortico-STN
synapses. A synaptic potentiation, lasting for 15 to 30 minutes, could be observed when brief
presynaptic high-frequency stimulation preceded a short hyperpolarization of the STN neuron. In a
second step, we investigated the plasticity at STN-SNr synapses. Similarly to cortico-STN synapses, a
robust LTD was observed with Hebbian high-, low-frequency stimulation or STDP protocols. These
results indicate a marked difference of plasticity rules between the corticostriatal direct-indirect
pathways, whose display bidirectional plasticity, and the hyperdirect pathway, which appears less
sensitive to bidirectional synaptic efficacy changes. This could be put in relation with the different
properties of these neurons: striatal neurons act as coincidence detectors and are silent at rest while
STN and SNr neurons are tonically active. Thus, different rules of plasticity are expected and our
results bring new insights in the understanding of the cortical information processing through the
hyperdirect pathway.

P1.020
The transcription factor Meis1 is required during the development of the sympathetic nervous
system

Bouilloux, F. (Montpellier)1, Berthelot, J. (Montpellier)1, Birchenall, A. (Montpellier)1, Marmigére, F.
Montpellier)1

Institut des Neurosciences de Montpellier, INSERM U.1051, Equipe Avenir Spécification Somato-
Sensorielle, Montpellier, France

During development, peripheral sympathetic ganglia of the autonomic system arise from the neural
crest. Concerted action of several transcription factors previously identified is required for its early
formation. We found that the transcription factor Meis1 is expressed in the sympathetic nervous
system during development. Meis1 belongs to the TALE homeobox family together with Meis2 and
Meis3 and is the only member to be expressed in this structure. Using double in situ hybridization to
better characterize its expression, we have shown that Meis1 is expressed by both noradrenergic
neurons and cholinergic neurons which represent the two main sympathetic neurons populations.
Moreover, its expression starts after the transcription factors implicated in early specification of
sympathetic neurons such as Phox2a, Phox2b, Gata3 or dHand. Since the Meis1 deficient mice die at
early embryonic stages and to determine the role of this factor in the specification of the sympathetic
neurons, we undertake the analysis of a conditional knockout strain of mice in which Meis1 has been
invalidated in the peripheral nervous system. Our results show that invalidating Meis1 expression in
the peripheral nervous system using HtPASRE/Meis 1" or Wnt1°F&/Meis1""" compound mice
leads to perinatal death. Further investigations demonstrate that neurons forming the sympathetic
ganglia are initially normally generated in space and time but degenerate at later embryonic stages,
probably causing the perinatal death of homozygote newborn mice.

In order to dissect the mechanisms by which Meis1 regulates sympathetic neurons survival, we start in
vitro studies using primary culture of embryonic sympathetic neurons and culture of the N2A
neuroblastoma cell line. Moreover, we conducted a large scale screening by ChIP-seq to identify
Meis1 target genes in these neurons.
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Corticogenesis from uniparental Embryonic Stem cells

Bouschet, T. (Montpellier)1, Le Digarcher, A. (Montpellier)1, Varrault, A. (Montpellier)1, Journot, L.
gMontpeIIier)1
Institut de Génomique Fonctionnelle, Inserm U661, Oncologie, Montpellier, France

The cerebral cortex contains a myriad of cell types that are generated during development. The
identification of mechanisms involved in corticogenesis is not only crucial for our understanding of
diseases affecting human cerebral cortex structure and functions but also for the rational design of
exogenous cortical cells for cell therapy.

In vitro corticogenesis is a simple model of corticogenesis based on Embryonic Stem cells (ESC)
differentiation. In vitro corticogenesis reproduces the milestones of in vivo corticogenesis and leads to
the generation of neurons displaying the molecular, electrical and connectivity properties of
endogenous cortical neurons.

Uniparental, parthenogenetic (PG) or androgenetic (AG) embryos that carry 2 copies of maternal or
paternal genomes fail to develop to term and form distinct structures. In chimera experiments PG and
AG cells populate distinct brain regions (the cortex for PG and the hypothalamus for AG cells). This
suggests that parental genomes support different developmental programs. It also demonstrates the
existence of imprinted genes (IG), a subset of genes that have a monoallelic expression that depends
on the parental origin of the inherited allele (while the majority of genes are biallelicaly expressed). For
example Igf2 and H19 are only transcribed from the paternal or the maternal allele respectively.
There are growing experimental and clinical evidence that IG participate to brain function and disease;
mutated Ube3a is linked to microcephaly and some imprinted loci are linked to Prader Willi and to
autism spectrum disorders, two syndromes with altered cerebral functions.

Our in silico analysis reveals that at least 45 IGs are expressed during corticogenesis in vivo. gPCR
experiments show that most IG transcripts are dynamically regulated during in vitro corticogenesis. 1G
expression thus substantiates a possible role in corticogenesis.

To get an insight into the role of IG and parental genomes in corticogenesis, AG and PG ESC are
challenged with the protocol of in vitro corticogenesis. We have observed that uniparental ESC
generate a progeny that display the molecular characteristics of cortical cells. Therefore both AG and
PG cells may have the intrinsic capacity to form a cortex in the dish.

P1.022

Muscarinic and nicotinic modulation of long-term potentiation (LTP) and depression (LTD) in
projections from the mediodorsal thalamus to the prefrontal cortex of rats in vivo

Bueno Jr., L. (Ribeirdo Preto:) Lopes-Aguiar, C. (Rlbelrao Preto) Ruggiero, R.N. (Ribeirdo Preto)
Romcy Pereira, R.N. (Natal)”, Leite, J.P. (Ribeirdo Preto)

"University of Sdo Paulo, Rlbelrao Preto School of Medicine, Department of Neurosc:ence and
Behavioral Science, Laboratory for Research on Epilepsy, Ribeirdo Preto, Brazil, Umvers:ty of Sédo
Paulo, Ribeirdo Preto School of Medicine, Department of Neuroscience and Behavioral Science,
Ribeirao Preto, Brazil, *Federal University of Rio Grande do Norte, International Institute of
Neuroscience of Natal Edmond and Lily Safra, Natal, Brazil

The mediodorsal thalamic nucleus (MD) is a rich source of afferents to the medial prefrontal cortex
(mPFC) and is involved in working memory and epilepsy. Considering the cholinergic role in cortical
cognition and psychiatric disorders, our study aimed to investigate the cholinergic modulation of
synaptic plasticity in the MD-mPFC pathway of urethanized rats. For that, we implanted a recording
electrode in the mPFC, a stimulating electrode in the MD and a microinjection cannula above the
lateral ventricle. Stimulation pulses were applied to the MD (0.05 Hz; 30 min) for baseline recordings
of mPFC field post-synaptic potentials (fPSPs). Then, the rats received an icv microinjection of the
muscarinic agonist pilocarpine (Pilo; 40 nmol/uL), or nicotine (Nic; 320 nmol/uL) or the vehicle
(artificial cerebrospinal fluid, aCSF) before high-frequency (HFS; 10 trains of 50 pulses at 250 Hz) or
low-frequency stimulation (LFS; 1,200 pulses at 2 Hz) in order to induce LTP and LTD, respectively
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(groups: Pilo-HFS, Pilo-LFS, Nic-HFS, Nic-LFS, aCSF-HFS, aCSF-LFS). Control rats received
Pilo/Nic/aCSF microinjection without HFS/LFS (Pilo-Ctrl, Nic-Ctrl, aCSF-Citrl). Local field potentials
(LFPs) were recorded in mPFC and MD during microinjections and fPSPs were evoked at 0.05 Hz and
monitored for 4 h after HFS/LFS/Ctrl. Our results show that both Pilo and Nic induced cortical and
thalamic desynchronization of LFPs, indicating cholinergic activation by the time of HFS/LFS/Ctrl.
Although the HFS was unable to induce LTP in aCSF-HFS rats, it induced a delayed-onset form of
LTP in Pilo-HFS and Nic-HFS rats. The LFS induced stable LTD in aCSF-LFS rats but impaired LTD
in Pilo-LFS and Nic-LFS rats for at least 4 h. Pilo-Ctrl, Nic-Ctrl and aCSF-Ctrl group did not show
changes in fPSP amplitudes. Therefore, our findings show that HFS under cholinergic activation
induces a late-phase LTP in the MD-mPFC pathway, which is similar to our previous reports for the
CA1-mPFC projections. On the other hand, Pilo and Nic suppressed LTD, which is the opposite of
what occurs in CA1-mPFC. Such distinct modulatory influences of MD and CA1 on mPFC synaptic
plasticity may shed some light on specific behavioral roles of limbic-prefrontal circuits both in normal
conditions and in neurological disorders.

P1.023
Characterization of synaptic plasticity in corticostriatal transmission: role in Parkinson's
disease

Burguiere, A. (Montpellier)1, Roger, J. (Montpellier)1, Fagni, L. (Montpellier)1, Perroy, J. (Montpellier)1
Institut de Génomique Fonctionnelle, Physiopathologie de la Transmission Synaptique, Montpellier,
France

Striatal Spiny Neurons receive cortical glutamatergic projections and nigral dopaminergic projections.
The induction of long-term plasticity in the striatum involves both dopamine (DA) and glutamate
receptors. Requirement of DA makes corticostriatal plasticity unique. The degeneration of the
nigrostriatal pathway in Parkinson's disease (PD) leads to significant morphological and functional
modifications in the striatal neuronal circuitry such as overactivity of the corticostriatal glutamatergic
pathway, pruning of synaptic spines in striatal neurons and loss of synaptic plasticity. Current
treatments of PD lead to motor complications due to maladaptive forms of corticostriatal plasticity.
Therefore, understanding signaling pathways and interactions between glutamate and DA receptors in
order to restore physiological plasticity could be an alternative strategy for new treatments.
Metabotropic glutamate (mGlu5a) and DA (D1 or D2) receptors are co-expressed at postsynaptic sites
of MSNs. We first looked at physical and functional crosstalk between these receptors in HEK cells.
BRET experiments, indeed, emphasis the existence of mGlu5a-D1 and mGlu5a-D2 heterodimers.
These physical associations lead to functional regulations, in particular mGlu5a hampers the potency
of D2 agonist to decrease cAMP formation. To study these interactions and the mechanisms of
plasticity related to PD in a more physiological environment, we set up and characterized an original
model of corticostriatal primary cultures. We here present immunocytochemical and
electrophysiological evidences of functional connections between cortical and striatal neurons in
culture. We focused on the induction of long-term striatal plasticity in this model, using patch-clamp.
Our preliminary results indeed exacerbate the need of glutamate and DA receptors co-stimulation to
induce long-term plasticity. This coculture model seems therefore appropriate to dissect and identify
the pathways involved to sustain long-term plasticity in a final attempt to reestablish the plasticity in DA
deprived models of PD.

P1.024

Function of Agrin for synapse formation in adult neurogenesis

Burk, K. (Marseille)1, Desoeuvre, A. (Marseille)1, Kroeger, S. (Muenchen)z, Tiveron, M.-C. (Marseille)1,
Cremer, H. (Marseille)1

"CNRS UMR 6216 - Univ. de la Méditerranée, IBDML, Marseille, France, 2Ludwig Maximilian
Universitaet, Medizinische Fakultaet, Muenchen, Germany

The heparan sulfate proteoglycan Agrin is necessary for the formation, maintenance and regeneration
of the neuromuscular junction. In the central nervous system, Agrin is widely expressed and
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concentrated at interneuron synapses, but its function during synaptogenesis in the brain is largely
unclear.

Using a comprehensive gene expression screen in combination with in situ hybridization and
immunohistochemistry, we identified expression of Agrin in neuronal precursors in the Subventricular
Zone - Rostral Migratory Stream - Olfactory Bulb System (SVZ-RMS-OB- System) of the adult brain. In
this system, new neuronal precursors are generated throughout life and migrate from their place of
birth, the SVZ of the lateral ventricles, into the OB where they differentiate into GABA and dopamine
producing interneurons.

In order to investigate the role of Agrin during the integration of these new neurons into the pre-
existing circuitry of the OB, we transplanted neurons derived from Agrin deficient mice into the brain of
wild type hosts. We found that transplanted cells showed little synaptic integration and were selectively
eliminated from the system over time.

Next, we asked if Agrin gain-of-function could be beneficial for synaptic integration. We used postnatal
in vivo electroporation to overexpress a transmembrane form of Agrin in adult neuronal precursors.
These experiments revealed that increased expression of transmembrane Agrin induced additional
synapses in postnatal generated neuronal precursors. Thus, Agrin is necessary and sufficient for the
induction of new synapses in postnatal and adult neurogenesis.

To further investigate this effect, we are currently analysing which specific isoforms of Agrin mediate
the synapse inducing activity. In addition, we address the molecular interactions between Agrin and
the recently discovered new Agrin receptor, the alpha Na-K-ATPase alpha and elucidate parts of the
downstream signalling events.

P1.025

In utero FLNA knockdown leads to periventricular nodular heterotopia in rats

Carabalona-Picardo, A. (Marseille)’, Beguin, S. (Marseille)', Pallesi-Pocachard, E. (Marseille)', Buhler,
E. (Marseille)’, Khantane, S. (Marseille)', Represa, A. (Marseille)', Cardoso, C. (Marseille)'
"INMED-INSERM U901, Université de la Méditerranée, Marseille, France, 2INSERM U901-PPGI-
INMED, Marseille, France

Cortical malformations are important causes of mental retardation and account for 20-40% of drug-
resistant epilepsy in childhood. Periventricular Nodular Heterotopia (PNH) is one of these cortical
malformation caused by defective neuronal migration resulting in abnormal positioning of post-mitotic
neurons. These ectopic neurons remain in the periventricular zone, close to their birth place, and form
nodules of heterotopic grey matter. Clinical manifestations range from asymptomatic to intractable
epilepsy and mental retardation. To date, two genes have been identified to cause PNH: FLNA (Xq28)
and ARFGEF2 (20g13). Several others chromosome locations containing additional putative PH
genes have been identified. Although the link between PNH and epilepsy has been well established,
the physio-pathological mechanism responsible for epileptogenesis remains obscure. In addition, the
limited availability of human samples and the lack of genetic animal models that mimic PNH have both
delayed our understanding of the underlying pathological mechanism. Thus, It is unclear whether the
epileptogenic foci involve ectopic neurons or normotopic cortex or both.

P1.026
Cellular changes underlying the normal postnatal development of the amygdala: a
stereological study in monkeys

Chareyron1, L.J. (Fribourg)1, Banta Lavenex, P. (Fribourg)1, Amaral, D.G. (Davis)z, Lavenex, P.
Fribourg)

University of Fribourg, Dept. of Medicine, Unit of Physiology, Fribourg, Switzerland, ’Dept of
Psychiatry and Behavioral Sciences, Center for Neuroscience, California National Primate Research
Center and The M.I.N.D. Institute, UC Davis, Davis, United States

Abnormal development of the amygdala has been linked to several neurodevelopmental disorders,
including schizophrenia and autism. However, the postnatal development of the amygdala is not easily
explored at the cellular level in humans. We therefore performed a stereological analysis of the
monkey amygdala in order to characterize the cellular changes underlying its normal structural
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development in primates. We counted the number of neurons, astrocytes and oligodendrocytes,
measured the size of neuronal somas and the volume of the main amygdala nuclei at different
postnatal ages. The lateral, basal and accessory basal nuclei exhibited the same developmental
pattern, with a large increase in volume between birth and three months of age, followed by a slower
growth until at least 5-9 years. In contrast, the central nucleus was already highly developed at birth
and increased significantly in volume only between one year and 5-9 years of age; the medial nucleus
was highly developed at birth and exhibited only a marginal increase in volume to reach adult levels.
Quantitative analyses of different cell types revealed that neither neuronal soma size nor the numbers
of neurons or astrocytes changed during postnatal development. In contrast, there was a large
increase in oligodendrocyte number and myelination, which was associated to an increase in
amygdala volume after one year of age. Interestingly, at birth, the paralaminar nucleus contained a
large pool of immature neurons that developed gradually into mature neurons, leading to a late
increase in volume of this nucleus. Our findings revealed that different amygdala nuclei have distinct
developmental profiles and that the amygdala is not fully mature until young adulthood. We discuss
how pathogenic factors at different postnatal ages might lead to the abnormal development of distinct
amygdala circuits, thus contributing to different neurodevelopmental disorders affecting amygdala
structure and functions in humans.

P1.027
Role of matrix metalloproteinases and their inhibitors in glial scar formation and axon-glia
interactions in vitro

Charrat, E. (Marseille)1, Gueye, Y. (Marseille)1, Baranger, K. (Marseille)1, Bernard, A. (Marseille)1,
Khrestchatisky, M. (Marseille)1, Rivera, S. (Marseille)1
"Université de la Méditerranée, Aix-Marseille Il, CNRS UMR 6184 - NICN, Marseille, France

In the injured central nervous system, the glial scar constitutes a true physicochemical barrier for
axonal growth and functional recovery. The interactions between different glial cells, in particular
astrocytes and microglia, may be determinant to understand both the genesis of the scar and the
functional interplay of its components with lesioned axons. We and others have previously shown that
high levels of matrix metalloproteinases (MMPs) and tissue inhibitors of MMPs (TIMPs) are produced
by glial cells following injury and that the MMP/TIMP system is involved in neurodegeneration and
post-lesion axonal remodelling. We have used the scratch assay model of glial scar on mice mixed
astrocyte/microglia cultures and also transwell chambers to investigate

i) the expression and activity of several MMPs and TIMPs presumably involved in cell motility;

ii) the role of MMPs in glial cell migration, and

iii) the interactions of axotomised post-natal DRG axons with astrocytes and microglia.

The scratch rapidly triggered individual migration of microglial cells into the scratched area, while
astrocytes displayed a collective migration that maintained cell-cell contacts behind the migration front.
Astrocyte migration was concomitant with cell shape polarisation and changes in the distribution and
activity of MMPs. MMP inhibitors also differently affected the migration behaviour of astroglia and
microglia, the first being more sensitive to MMP inhibition. Finally, although axotomised DRG explants
found on astrocytes a permissive ground to regenerate, they were repelled by microglial cells invading
the centre of the scar, but surprisingly, specific MMP inhibitors attenuated the axon repulsive
behaviour of the migcroglia and promoted axonal growth though the isolated microglia. In summary,
the present work provides evidence for the involvement of MMPs in the formation of the glial scar and
highlights the prominent role these proteinases in axon-glia interactions within the scar.

P1.028
VEGFR2 (KDR/Flk1) signaling mediates axon growth in response to semaphorin 3E in the
developing brain

Chauvet, S. (Marseille)1, Bellon, A. (Marseille)1, Luchino, J. (Marseille)1, Haigh, K. (Ghent)z, Rougon,
G. (Marseille)1, Haigh, J. (Ghent)z, Mann, F. (Marseille)1

'IBDML, UMR6216 (CNRS/Aix-Marseille Université), Parc Scientifique de Luminy, Marseille, France,
*Vascular Cell Biology Unit, Department for Molecular Biomedical Research, VIB, Ghent University,
Ghent, Belgium
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Common factors are thought to control vascular and neuronal patterning. Here we report an in vivo
requirement for the vascular endothelial growth factor receptor type 2 (VEGFR2) in axon tract
formation in the mouse brain. We show that VEGFR?2 is expressed by neurons of the subiculum and
mediates axonal elongation in response to the semaphorin (Sema) family molecule, Sema3E. We
further show that VEGFR2 associates with the PlexinD1/Neuropilin-1 (Nrp1) receptor complex for
Sema3E and becomes tyrosine-phosphorylated upon Sema3E stimulation. In subicular neurons,
Sema3E triggers VEGFR2-dependent activation of the phosphatidylinositol-3 kinase (PI3K)/Akt
pathway that is required for the increase in axonal growth. These results implicate VEGFR2 in axonal
wiring through a mechanism dependent on Sema3E and independent of vascular endothelial growth
factor (VEGF) ligands. This mechanism provides an explanation as to how a semaphorin can activate
an axon growth promoting response in developing neurons.

P1.029

Control of information flow through the hippocampus via opioid-mediated LTD at inhibitory
synapses in CA2

Chevaleyre, V. (Paris)1, Piskorowski, R. (New York)2
"Uiversite Paris Descartes, UMR8118, Equipe ATIP/Avenir, Paris, France, 2Columbia University,
Neuroscience, New York, United States

The hippocampus processes information through two parallel pathways. In the well-studied trisynaptic
pathway, signals originating from the cortex sequentially pass through the dentate gyrus, CA3 and
then CA1. In the disynaptic pathway, information from the cortex is transmitted to CA2 and then to
CA1. Independence of these two pathways is likely maintained in basal conditions by strong feed-
forward inhibition from CA3 to CA2, which prevents CA3 from evoking action potentials in CA2.
Pharmacological block of this inhibition has been found to readily allow CAS3 to drive firing in CA2. An
important question that arises is how this gating of information between the two pathways is
modulated in normal hippocampal function: what physiological conditions reduce inhibition sufficiently
to allow CA3 to drive CA2? We have found that a high frequency tetanus stimulation classically used
to evoke LTP at excitatory synapses evoked LTD at inhibitory synapses. Our results indicate that this
LTD occurred presynaptically and was blocked by opioid antagonists. Furthermore, transient
application of Delta opioid agonist evoked a lasting depression of inhibitory synapses that occluded
subsequent depression by the tetanus. The tetanus did not evoke any lasting change at excitatory
synapses when inhibition was blocked. However, when inhibition was intact, the same tetanus evoked
an indirect LTP at excitatory synapses resulting from LTD at inhibitory synapses. Interestingly, the
resulting increase in EPSP amplitude was sufficient to allow CA3 inputs to evoke action potentials in
CA2, and thus remove the gate between CA3 and CA2. These results suggest that the independence
between the di- and the trisynaptic pathways can be removed during physiological conditions to
generate a new quadrisynaptic pathway between the cortex, CA3, CA2 and CA1. Furthermore, this
change in information flow is likely relevant for information processing by the hippocampus not only
during normal memory formation, but also in the context of pathological conditions, as a specific
decrease in inhibition in CA2 is observed during schizophrenia.

P1.030

Connexin 43 tunes hippocampal synaptic transmission

Chever, O. (Paris)1, Ezan, P. (Paris)1, Giaume, C. (Paris)1, Pannasch, U. (Paris)1, Rouach, N. (Paris)1
"Collége de France, CIRB CNRS UMR 7241/INSERM U1050, Paris, France

Astrocytes play active roles in brain physiology by dynamic interactions with neurons. One of their
typical feature is to express high levels of connexin 43 (Cx43), the main gap junction channel and
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hemichannel subunit. However, the specific role of Cx43 on synaptic activity is presently unknown.
Here we show that astrocyte-directed deletion of Cx43 (GFAP—Crer43f'/fI mice) alters hippocampal
synaptic transmission in CA1 pyramidal cells. Although these mice display normal hippocampal
morphology, their field excitatory postsynaptic potentials are reduced, compared to wild type animals.
The decrease in excitatory transmission is not due to changes in pyramidal cells intrinsic properties,
excitability or postsynaptic AMPA receptors density, since synaptic AMPA-NMDA current ratios, as
well as AMPA currents induced by exogenous AMPA application are unchanged. However, it is
mediated by a decrease in synaptic glutamate levels, as demonstrated by the increased inhibition of
evoked AMPA EPSC by y-DGG, a low affinity competitive AMPA receptor antagonist. Since no
changes in astroglial glutamate transporter currents were detected in GFAP-CreCx43" mice, this
suggests that presynaptic alterations account for the decreased glutamatergic transmission. This is
further supported by the reduced frequency and amplitude of mMEPSCs, as well as the increased
paired-pulse facilitation of evoked AMPA EPSCs. Altogether, these data demonstrate that Cx43 is
essential for normal excitatory synaptic transmission in the hippocampus.

P1.031
Semaphorin3a regulates local axonal branching of GABAergic interneurons through fine
regulation of cGMP level

Cioni, J.-M. (ZMontpeIIier)1, Saywell, V. (Montpellier)z, Telley, L. (Montpellier)z, Jahannault-Talignani, C.
Montpellier)”, Ango, F. (Montpellier)2

Université de Montpellier 2, Institut de Génomique Fonctionnelle, Development of Cerebellar
GABAergic Circuits, Montpellier, France, ?Institut de Génomique Fonction. - Univ. de Montpellier 1 &
2, Montpellier, France

Different classes of GABAergic interneurons impose strong electrical regulation of their target cells by
developing specific local axonal branching. Yet, the molecular mechanisms triggering this branching
activity remain unclear. In cerebellar cortex, Basket interneurons form exuberant axonal branches at
the axon initial segment (AIS) of Purkinje neurons and supposedly regulate their firing output. By using
both in vitro and in vivo approaches, we showed that a member of the semaphorin family, SEMA3A,
secreted by Purkinje neurons during local circuit formation induced basket axon branching at AIS.
SEMAS3A through activation of its receptors, directly regulates the level of cGMP in Basket
interneurons. Indeed, SEMA3A modulates soluble guanylate cyclase activity through tyrosine
phosphorylation of the beta1 subunit.

We propose a new transduction pathway in which sema3A through direct regulation of cGMP level,
mediates axonal branching during GABAergic local circuit formation.

P1.032

PAKS and its splice variants form regulatory heterodimers with PAK1 in brain

Combeau, G. (Orsay)', Kreis, P. (Gif sur Yvette)?, Rousseau, V. (Orsay)’, Amar, M. (Orsay)?, Fossier,
P. (Orsay)3, Barnier, J.-V. (Orsay)3

"Université Paris Sud, Centre Neurosciences Paris Sud-UMR 8195, Equipe Signalisation et Plasticité

Neuronales, Orsay, France, °NBCM, Gif sur Yvette, France, °CNPS, UMR 8195 CNRS, Orsay, France

p21-activated kinase 3 (pak3) is an XLMR gene in which 5 mutations responsible for non-syndromic
mental retardation have been identified. pak3 knockout mice revealed LTP anomalies but also CREB
pathway defects (Meng et al, 2005 J Neurosci 25, 6641-650). Mental retardation mutants of the PAK3
protein expressed in rat hippocampal neurons induced dendritic spine abnormalities (Boda et al, 2004
J Neurosci 24, 10816-825; Kreis et al., 2007 J Biol Chem 282, 21497-506). In these two examples,
endogenous PAK1 and PAK2 proteins do not compensate for the observed defects suggesting that
PAKS has specific neuronal functions among the PAK family. In line with this, we recently identified in
pak3, two highly conserved alternative exons called b and c (Rousseau et al., 2003 J Biol Chem 278,
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3912-920; Kreis et al., 2008 J Neurochem 106, 1184-197). In addition to the classical PAK3a variant
(without any alternative exon), the pak3 gene encodes 3 new splice variants PAK3b, PAK3c and
PAK3cb which are constitutively active and insensitive to GTPase activation. Moreover, unlike PAK1
or PAK3a, their autoinhibitory domain is unable to inhibit a kinase domain. The aim of this project was
to understand how PAKS regulation occurs. Based on the crystal structure of PAK1, a model of
regulation was proposed in which PAK1 forms homodimers that can be dissociated through GTPase
binding, leading to kinase activation (Lei et al., 2000 Cell 102, 387-397, Parrini et al, 2002 Mol Cell 9,
73-83). Given these observations, we searched to identify PAK3 dimers and showed that PAK3a, b, ¢
and cb form dimers with PAK3a in fibroblasts but preferentially form heterodimers with PAK1. In order
to show that dimers exist in mouse brain, we first demonstrated that PAK3a, b and cb are co-
expressed with PAK1 in cortical neurons by single cell RT-PCR and co-purify with the PSD fraction of
mouse synaptosomes. We then showed that PAK1 coimmunoprecipitates with PAK3 in mouse brain
extracts. We also demonstrated that the different heterodimers allow each monomer to regulate the
kinase activity of its partner. Through this study, we propose a symmetric regulation model for PAK3a
which heterodimerizes with PAK1 and a new asymmetric regulation model for splice variants, also
based on heterodimerization with PAK1.

P1.034
Neural stem cell proliferation is regulated by the anti-coagulant factor protein s and its
structural homolog Gas6 regulate in the subventricular zone

Coronas, V. (Poitiers)1, Gély, A. (Poitiers)1, Harnois, T. (Poitiers)1, Prestoz, L. (Poitiers)1, Mandairon,
N. (Lyon)z, Didier, A. (Lyon)z, Berjeaud, J.-M. (Poitiers)3, Monvoisin, A. (Poitiers)1, Noblanc, A.
(Poitiers)1, Garcia de Frutos, P. (Barcelona)4, Bourmeyster, N. (Poitiers)1, Philippe, M. (Poitiers)1,
Benzakour, O. (Poitiers)1

"Univ. de Poitiers, CNRS UMR 6187-Pole Biologie Santé-Building B36, Poitiers, France, ®Univ. Claude
Bernard - Lyon 1, UMR 5020, Lyon, France, 3Univ de Poitiers, UMR 6008, Poitiers, France, *Instituto
de Investigaciones Biomedicas de Barcelona, Barcelona, Spain

The adult mammalian brain hosts neural stem cells (NSC) within the subventricular zone (SVZ). The
potential use of neural stem cells to treat neurodegenerative disorders and the pivotal role of stem
cells in cancer reasearch have lead to an increasing body of studies designed to discover molecules
that, when exogenously provided, control neural stem cells activity. However, the endogenous
mechanisms, especially the inhibitory ones, that control proliferation, self-renewal and neurogenic
activity of NSC have only poorly been explored.

Vitamin K-dependent proteins (VKDP) are a family of mainly secreted proteins that share a post-
translationnal modification catalyzed by an enzyme that requires vitamin K. VKDP are mostly known
for their role in blood coagulation. VKDP production is blocked by warfarin, a vitamin K antagonist that
is a widely used anticoagulant. Recently, two vitamin K-dependent proteins, Gas-6 and protein S,
have identified as ligands for the TAM tyrosine kinase receptors (Tyro 3, Axl, Mer) which regulate
normal development and tumorigenesis, especially in the brain. Given the emerging pleioptropic
functions of VKDP and TAM receptors, we assessed possible regulatory roles of VKDP and TAM in
neural stem cells biology.

We demonstrate that the suppression of functional VKDP production by warfarin leads to a substantial
increase in SVZ neural stem cells proliferation both in vitro and in vivo. This effect is reversed by either
vitamin K or endogenously produced VKDP, suggesting that VKDP constitutively inhibit neural stem
cells proliferation. Protein S and Gas6 were identified as the two only VKDP produced by SVZ cells. In
addition, SVZ cells express the TAM receptors. We demonstrate that the anti-coagulant factor protein
S inhibits while neutralization of endogenously produced protein S enhances SVZ cells proliferation,
suggesting that protein S is a constitutive inhibitor of SVZ cells proliferation. Further, in Gas6 knock-
out mice, we observed fewer neurosphere forming cells and fewer neurogenesis in the olfactory bulb,
suggesting that Gas6 maintains SVZ neural stem cells pool.

Our study opens new insights in the endogenous regulation of stem cells activity and suggests new
perspectives for the pharmacological use of the anti-coagulant warfarin.
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Characterization of last-order premotor interneurons by transneuronal tracing with rabies virus
in the neonatal mouse spinal cord

Coulon, P. (Marseille)1, Bras, H. (Marseille)1, Vinay, L. (Marseille)1
"CNRS-Université de la Méditerranée UMR 6196, Plasticité et Physiopathologie de la Motricité,

Marseille, France

We characterized the interneurons involved in the control of ankle extensor (Triceps surae [TS]
muscles) motoneurons (MNs) in the lumbar enlargement of mouse neonates by retrograde
transneuronal tracing using rabies virus (RV). Examination of the kinetics of the retrograde
transneuronal transfer at sequential intervals post inoculation enabled to determine the time window
during which only last-order interneurons (IoINs) were RV-infected. Consistent with results observed in
rat or monkey, in the mouse neonate, the infection of the network resulted exclusively from a
retrograde transport of RV along the motor route. About 80% of the IoINs were observed ipsilaterally to
the injection. They were distributed all along the lumbar enlargement but the majority was observed in
L4 and L5 where TS MNs were localized. Most IoINs were distributed in laminae V-VII while the most
superficial laminae were devoid of RV-infection. Contralaterally, commissural IoINs were found
essentially in lamina VIII of all lumbar segments. Groups of IoINs were characterized by their chemical
phenotypes using dual immunolabeling. Glycinergic neurons monosynaptically connected to TS MNs
represented 50% of IoINs ipsilaterally and 10% contralaterally. As expected, the ipsilateral glycinergic
loINs included Renshaw cells, the most ventral neurons expressing calbindin. We also demonstrated
the monosynaptic connection between a group of cholinergic interneurons and TS MNs. These ChAT-
positive IoINs were observed ipsilaterally in L3 and the rostral part of L4. To conclude, the
transneuronal tracing with RV, combined with an immunohistochemical detection of neuronal
determinants, enables a very specific mapping of motor networks involved in the control of single
muscles.

P1.036
Hoxa2 activation in cranial neural crest interferes with head and brain development by
targeting BMP signaling through Six gene down-regulation

Creuzet, S. (Gif sur Yvette)1, Le Douarin, N. (Paris)z, Garcez, R.C. (Florianépolis)3

Institut de Neurobiologie Alfred Fessard, CNRS UPR 3294, Neurobiologie & Développement, Gif sur
Yvette, France, *Academie des Sciences, Paris, France, *Université Fédérale de Florianopolis,
Florianopolis, Brazil

The neural crest is a transient structure of vertebrate embryo that develops from the lateral borders of
the neural epithelium, and provides the developing embryo with a large variety of cell lineages. At
cephalic level, NC cells participate in head morphogenesis by giving rise to most of its skeletal,
dermal, and connective tissues. The emergence of the NC-derived mesenchyme is considered as an
evolutionary innovation that has accompanied the development of the head and the expansion of the
forebrain in Vertebrates.

Our present work aims at deciphering the molecular mechanisms whereby the cephalic NC cells
coordinate the development of the face and the brain in embryo. The cranial NC (CNC), which is
responsible for the formation of the craniofacial skeleton, arises from the anterior region devoid of Hox
gene activation. When CNC cells are transfected with Hox genes their capacities to differentiate into
skeletal tissues is inhibited. This condition results in craniofacial abnormalities as well as neural tube
defects. In order to figure out the molecular mechanisms involved in these processes, we have
unraveled the effects of ectopic Hox gene activation and focused our interest on the molecular
interplay between Hoxa2 and its downstream target, Six2. Here we show that the down-regulation of
Six2, either due to Hoxa2-forced expression of to Six2-silencing, entails the down-regulation of Bmp-
antagonists, Noggin, Gremlin and Dan in CNC cells. The excess in Bmp activity resulting from the
global reduction in Bmp inhibitors was detrimental to Fgf8 expression in the prosencephalic organizer
and in the maxillo-mandibular region. These molecular changes accounted for severe defects in fore-
and midbrain development: the dorso-lateral aspects of the optic tectum, thalamus, and pallium were
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completely abolished, and the choroid plexuses failed to develop. In addition, several defects in facial
chondrogenic development were observed.

Taken together, these results suggest that over vertebrate evolution, the emergence of an Hox-
negative domain in Six-expressing CNC cells was critical to both head and brain ontogenesis.

P1.037

Endocannabinoid spike-timing-dependent plasticity underlies fast learning

Cui, Y. (P13ris)1, Paille, V. (Paris)1, Delord, B. (Paris)z, Genet, S. (Paris)z, Berry, H. (Lyon)3, Venance,
L. (Paris)

'INSERM, CIRB, College de France, INSERM U667, Dynamique des Réseaux Neuronaux, Paris,
France, *Institut des Systemes Intelligents et Robotique, Université Pierre et Marie Curie, Paris,
France, *INRIA Rhone-Alpes, Project-Team COMBINING, Lyon, France

Synaptic plasticity is admitted to underlie learning and memory. The experimental protocols to induce
plasticity imply a high number (i.e. hundreds) of stimulations. Recently, spike-timing-dependent
plasticity (STDP) was used as a Hebbian synaptic learning rule using of the order of one hundred of
paired stimulations (PS). These requirements seem at odds with the fact that one can learn and recall
out of a few trials. Thus, we tested whether a STDP could be induced with very low number of PS. Our
experimental system is the corticostriatal synapse because of its involvement in procedural learning
and memory. We have previously reported a robust bidirectional STDP at corticostriatal synapses
when induced with 100 PS. Here, leveraging mutual interactions between patch-clamp recordings in
rat brain slices and a realistic biophysical synapse model, we report dramatic changes in STDP-timing
rule when the PS number decreases: (1) 100 to 75 PS induced bidirectional STDP (post-pre PS
induced LTP while pre-post PS triggered LTD), (2) 50 PS induced unidirectional STDP (no plasticity
with post-pre PS, and LTD with pre-post PS) and (3) 10 to 5 PS induced an opposite unidirectional
STDP (i.e. LTP induced by post-pre PS and no plasticity with pre-post PS). Note that no significant
plasticity was observed for less than 5 PS, denoting a limit of the induction for STDP. Most notably, the
biophysical synapse model predicted LTP at 10 to 5 PS to be endocannabinoid-mediated. Strikingly,
this prediction was confirmed experimentally: LTP induced by 5-10 post-pre PS was not NMDA-
receptor-mediated (unlike the LTP induced by 100 post-pre PS) but indeed endocannabinoid-
mediated. We found that this LTP depended on activation of metabotropic glutamate receptor
(mGIuRb5), voltage-sensitive calcium channels, phospholipase Cb, the diacyglycerol lipase and
cannabinoid CB1 receptors. To test the genericity of this result, we questioned STDP at corticocortical
synapses in the somatosensory cortex (between layers 2/3 and 5) and found that we could similarly
induce an endocannabinoid-dependent LTP with low PS numbers. Endocannabinoid LTP may thus
represent a common form in central structures, suggesting a crucial role for endocannabinoid-
mediated STDP in fast learning.

P1.038
Reorganization of the respiratory bulbospinal pathways after an unilateral cervical spinal cord
injury

Darlot, F. (Marseille)1, Cayetanot, F. (Marseille)1, Gauthier, P. (Marseille)1, Matarazzo, V. (Marseille)1,
Kastner, A. (Marseille)1

"Faculté Saint Jérome - Univ. Paul Cézanne, CRN2M - CNRS UMR 3261, Dépt. PNV, Marseille,
France

Spinal cord injury can have irreversible consequences on the body functions, but recent studies have
shown that after a partial lesion, plasticity processes may lead to some degree of functional
restoration.
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The aim of the study was to analyze the reorganization of the bulbospinal respiratory network in adult
rats following a partial lateral lesion of the cervical spinal cord (C2 level), that leads to an interruption
of most respiratory bulbospinal axons.

In these animals, we have previously shown that respiratory recovery appears gradually after the
injury depending on "new" functional spinal pathways located in the medial part of the spinal cord.
Here, we analyzed the cellular reorganization of the respiratory bulbospinal network after a chronic
lesion (3-6 months post-injury) using anterograde (Fluororuby, FR) and retrograde (Fluorogold, FG)
neuronal fluoro-tracers. After a chronic lateral injury, we observed an increased number of respiratory
bulbospinal neurons and C1 propriospinal neurons projecting to phrenic motoneurons (at C4 level).
Rostrally to the lateral injury, we observe a higher proportion of bulbospinal fibers in the medial versus
lateral white matter area (in the ventral spinal cord); and a higher number of axotomised fibers
entering the ventral grey matter in 3 months post-injury rats compared to 7 days post-injury rats.

In conclusion, after a chronic unilateral cervical injury, we observe a reorganization in the distribution
of bulbospinal fibers innervating phrenic motoneurons that is correlated with the functional recovery
previously shown.

P1.039

Regulation of Pax6 expression by micro-RNAs in the mouse forebrain

De Chevigny, A. (Marseille)1, Follert, P. (Marseille)1, Béclin, C. (Marseille)1, Cremer, H. (Marseille)1,
Coré, N. (Marseille)’

'Institut de Biologie du Développement de Marseille, Contréle Moléculaire de la Neurogenése, Parc
Scientifique de Luminy, Marseille, France

Different progenitor populations localized in the postnatal and adult periventricular region (PVR)
generate different types of neurons for the olfactory bulb. The molecular mechanisms underlying the
functional regionalization of the different progenitor cells are poorly understood. The transcription
factor Pax6 is expressed in the dorsal wall of the lateral ventricle, and is necessary for the production
of dopaminergic periglomerular interneurons. We show that forced expression of Pax6 specifically in
lateral progenitors is sufficient to change the fate of their offspring towards TH expressing neurons.
Interestingly, while the Pax6 protein is strictly confined to the dorsal SVZ, expression of the promoter
and localization of Pax6 transcripts extend far into the lateral aspect of the wall. We investigated the
molecular basis for this discrepancy between transcript and protein distribution. We found that
sequences that prevent the expression of Pax6 protein laterally are contained in the 3'UTR of the
mRNA. Therefore, Pax6 transcripts lacking the UTR get translated regardless of their dorso-ventral
postion. Furthermore, linking the 3'UTR of Pax6 to a Myc-tag encoding transcript is sufficient to confer
dorsal restriction of the resulting protein in vivo. Altogether this behavior is suggestive of an
involvement of miRNAs in the regulation of Pax6 expression. Bioinformatical analysis of the Pax6-
3'UTR identified several potential mi-RNA binding sites. Deep sequencing based expression analysis
and RT-gPCR showed that two of these candidate miRNAs were differentially expressed along the
ventro-dorsal axis of the SVZ lining the lateral ventricle in a gradient opposing Pax6 transcripts. Both
miRNAs were able to down regulate Pax6 transcript activity in the dorsal aspect of the (PVR) in vivo.
Altogether, this data provides evidence that defined miRNAs targeting the Pax6-3'UTR are expressed
in the lateral wall of the lateral ventricle to restrict Pax6 protein exclusively to dorsal progenitors.

P1.040

Cortico-striatal synaptic plasticity is altered in a new mouse model of gene dosage for the
telomeric part of the human chromosome 21

Domingos, L. (Orleans)1, Duchon, A. (IIIkirch)z, Méme, S. (Orleans)1, Beloeil, J.-C. (Orleans)1, Herault,
Y. (lllkirch)’, Méme, W. (Orleans)’

"Centre de Biophysique Moléculaire, CNRS UPR 4301, 45071, Orleans, France, ?Institut de
Génétique Biologie Moléculaire et Cellulaire, Translational Medicine and Neurogenetics Program,
IGBMC, CNRS, INSERM, Université de Strasbourg, UMR 7104, UMR 964, 67404, lllkirch, France

Down syndrome (DS) is a genetic disorder characterized by the presence of an extra copy of human

chromosomes 21 (Hsa21). This pathology has a prevalence of 1:800 live births and is the most
common genetic cause of memory and learning defects. The regions on Hsa21 are conserved with
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three regions of synteny located on mouse chromosome 16(Mmu16), Mmu17 and Mmu10.To better
understand the genotype and phenotype relationships several mouse models have been created such
as TC1 or Ts65Dn. In this report we explored the contribution of a new monosomic mouse model,
Ms4Yah. It carries a deletion of 47 genes (2.2 Mb) located in the most telomeric part of Hsa21
corresponding to the mouse chromosome 10 (Mmu10) included in the Cstb-Prmt2 genetic interval
(Duchon et al. 2011).We have explored the transmission between cortex and striatal medium-sized
spiny neurons (MSNs) and their capability to develop activity-dependent long-term plasticity. Striatum,
the main input nucleus of basal ganglia, is involved in memory and learning processes. Using a
corticostriatal slice preserving the connections between the somatosensory cortex and the target
striatal cells, long term potentiation (LTP) was induced by a High Frequency Protocol (HFS: 3x100Hz;
1 sec), performed in the cortex with a bipolar electrode placed in the layer V. Excitatory postsynaptic
currents (EPSC) were recorded in MSNs with the whole-cell configuration of the patch clamp
technique. We investigated first the EPSC amplitude stability during 10 min recordings by applying a
0.1 Hz stimulation. There was no significant variation of EPSC amplitudes along time. Results showed
that HFS protocol induced LTP in the EPSC amplitude in euploid mice (115 + 9%). In contrast, for
Ms4Yah HFS induced a significant decrease in EPSC amplitude (65 + 11%, WT n=9; Ms4Yah n=6, p<
0.02 Mann Whitney Test). Results suggest that the portion of mouse chromosome 10 deleted in
Ms4yah model (Cstb-Prmt2) is playing a role in cortico-striatal synaptic plasticity and may be essential
for cognitive deficit found in DS.

Duchon et al. (2011) Thetelomeric part of the human chromosome 21 from Cstb to Prmt2 is not
necessary for the locomotor and short-term memory deficits observed in the TC1 mouse model of
Down Syndrome. Behav. Brain Res. 217 :271-281.

P1.041
Reliability of spike timing in CA1 hippocampal pyramidal neurons is modulated by
endocannabinoids

Dubruc, F. (Marseille Cedex 15)", Caillard, O. (Marseille Cedex 15)’
'U641, Marseille Cedex 15, France

Hippocampal pyramidal neurons constantly receive spontaneous GABAergic activity which regulates
their firing behaviour. Many studies in the last ten years showed a short-term plasticity of GABAergic
activity mediated by endocannabinoids. This phenomenon, called DSI (Depolarization-induced
Suppression of Inhibition), has been described in different structures in the brain such as cerebellum,
cortex and hippocampus. Our study evaluates how GABAergic activity and endocannabinoids can
control reliability of spike timing in CA1 pyramidal neurons. Indeed, spontaneous background
GABAergic activity can modulate both the excitability and the capacity of a neuron to reproduce a
same pattern of firing for a given stimulation. Following a sustained discharge of a CA1 pyramidal
neuron, we show that its fidelity is increased coincidently with the reduction of spontaneous
GABAergic activity received by this cell. When GABA, or CB1 receptors are blocked by application of
Picrotoxin or AM251, respectively, discharge fidelity was no longer modified, suggesting that CA1
pyramidal neurons can modulate their own fidelity by retrograde endocannabinoid-mediated control of
spontaneous GABAergic activity. Moreover, Given the fact that in vivo recorded patterns of place cell
discharges during spatial exploration were able to modulate both GABAergic activity and the fidelity of
neuronal discharge, we conclude that DSl is a genuine plastic phenomenon that can occur in vivo and
let the place cells the ability to tune both their excitability and temporal fidelity.

P1.042
Calcium and the development of electrophysiological properties of dopaminergic neurons of
the substantia nigra pars compacta

Dufour, M. (Marseille)1, Woodhouse, A. (Marseille)1‘2, Amendola, J. (Marseille)1, Goaillard, J.-M.
gMarseiIIe)1

Univ. de la Méditerranée - Faculté de Médecine-Secteur Nord, Inserm UMR 641, Homeostasis of
Excitability and Neuromodulation, Marseille, France, ’Menzies Research Institute Tasmania,
University of Tasmania, NeuroRepair Group, Hobart, Australia

The importance of calcium during the development of the nervous system is now well established.
Calcium has been shown to be involved in axon motility, synapse development and stabilization. In
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addition, spontaneous patterns of activity generating specific calcium dynamics have been observed in
different neuronal types during early developmental stages.

We studied the evolution of the electrophysiological properties of dopaminergic (DA) neurons of the
substantia nigra pars compacta (SNc) during early post-natal development (between P6 and P21) and
demonstrated that there were significant differences between these two developmental stages that
may be related to changes in calcium dynamics. While P21 DA neurons are essentially tonic
pacemakers (75%) when recorded in acute slices, a significant proportion (30%) of P6 DA neurons
display bursting activity. This observation is consistent with previous studies suggesting that there is
strong spontaneous activity of low-threshold calcium currents in DA neurons in juvenile rats. DA
neurons are separated into 2 different subpopulations based on the expression of the calcium-binding
protein calbindin (CB). While CB-negative cells are predominant in the adult (and also at P21), we
demonstrated that CB-positive cells are predominant at P6, suggesting that important changes in
calcium metabolism occur between the first and the third postnatal weeks. Experiments performed in
the lab have shown that the A-type and H-type currents have correlated voltage-dependences in SNc
DA neurons in P21 animals, and that this correlation is dependent on cytosolic calcium buffering. We
performed measurements in P6 animals, and found that the properties of these currents indicate a
free calcium concentration higher at P6 than at P21.

Altogether, our data indicate that i) CB expression is higher at P6 than at P21 and that ii)
electrophysiological properties indicate a higher cytosolic calcium concentration at P6 than P21.
Although these findings seem paradoxical, published results and consideration of technical
parameters strongly suggest that cytosolic calcium might be higher in P6 animals and critically
influence the specific electrophysiological behavior recorded in juvenile DA neurons.

P1.043

Altered subthalamo-nigral synaptic plasticity in a rat model of Parkinson's disease

Dupuis, J. (Bordeaux)', Garcia, L. (Bordeaux)', Morin, S. (Bordeaux)', Hosy, E. (Bordeaux)?, Choquet,
D. (Bordeaux)?, Baufreton, J. (Bordeaux)', Bioulac, B. (Bordeaux)’'

'Institut des Maladies Neurodégénératives UMR 5293, Bordeaux, France, ’Neurocentre Magendie,
INSERM U862, Bordeaux, France

GABAergic neurons of the substantia nigra pars reticulata (SNr) form the main output of the basal
ganglia network in rodents and exert an inhibitory regulation on the motor thalamus, thus controlling
voluntary movement execution. They receive both inhibitory inputs from the striatum and the globus
pallidus and excitatory inputs from the subthalamic nucleus (STN), as well as a dopaminergic
innervation from the substantia nigra pars compacta. Particularly, the subthalamo-nigral glutamatergic
synapse is believed to be a critical connection in sculpting the activity patterns of SNr neurons and to
be involved in the occurrence of their pathological activity in Parkinson's disease (PD). Yet, the
properties of this synapse remain poorly understood. Our goal was to perform a comparative
characterization of the plastic properties of STN-SNr synapses in rat brain slices, both in a
physiological and pathological context. Excitatory postsynaptic currents (EPSCs) were evoked onto
SNr GABAergic neurons by minimal bipolar electrode stimulation of subthalamic afferents and
recorded in whole-cell patch-clamp in the presence of GABAs receptor blockers (SR95531,
CGP55845). A pharmacological analysis revealed that these EPSCs rely mainly on AMPA receptors
and are facilitated when challenged with paired-pulse stimuli. Using 6-OHDA-lesioned rats as an
animal model of PD, we observed that paired-pulse facilitation is enhanced in a pathological context,
suggesting a presynaptic impact of dopamine (DA) depletion. We found that the efficacy of STN-SNr
synapses can be down-regulated in response to tetanic stimulation through a calcium-, NMDA-
dependent form of long-term depression (LTD) with a postsynaptic origin confirmed by paired-pulse
ratio analysis of evoked EPSCs. Consistently, LTD does not involve metabotropic glutamate receptors.
However, activation of D2 DA receptors by DA or quinpirole significantly attenuated LTD, suggesting a
modulatory role of endogenous DA on the plastic properties of these synapses. Moreover, tetanic
stimulation failed to induce LTD in 6-OHDA-treated animals, revealing a change in synaptic plasticity
in a pathological context. Together, our data suggest that the ability of STN-SNr synapses to undergo
LTD is conditioned by the presence or lack of DA.
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KIf9 is necessary and sufficient for Purkinje cell survival in organotypic culture
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Juan de Alicante)®, Vodjdani, G. (Paris)
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During development, neurons pass through a phase of programmed developmental cell death (DCD)
during which trophic factors released by their targets are essential for their survival. After this period,
neurons can survive without targets. The molecular mechanisms closing this phase remain unknown.
In mouse cerebellum, the DCD of Purkinje cells finishes at the end of the first postnatal week. Based
on a temporal correlation between the disappearance of Purkinje DCD and the increase in expression
of Kriippel like factor 9 (KIf9), we selected KIf9 as a candidate gene for turning off the Purkinje DCD.
We showed that the number of Purkinje cells in organotypic culture from newborn mice drops between
the 3 and 7" day of culture and remains stable (40% survival) at least until the 14th day. On this new
model of Purkinje DCD, we tested the function of KIf9 using lentiviral vector-mediated manipulation of
KIf9 expression. KIf9 overexpression multlplles the survival rate of the Purkinje cells by a factor of 2.2
whereas its depletion divides it by 2.6. KIf9™" Purkinje survival rate is reduced to 23%. The known
Purkinje cell trophic factors IGF-1 (insulin growth factor-1) and NT3 (neurotrophin3) were able to
rescue these neurons from KIf9 depletion. Altogether, these results show that KIf9 is necessary and
sufficient for Purkinje cell survival, suggesting that KIf9 is indeed involved in closing the developmental
phase of cell death.

P1.045
Modifications of neural cell proliferation in the vestibular nuclei and the subgranular zone after
vestibular damages in the adult cat

Duthe|I S. (Marsellle) Lacour, M. (Marsellle) Tighilet, B. (Marsellle)
"Université de Procence - CNRS, Péle 3C Case B, Neurosciences Intégratives et Adaptatives - UMR
6149, Marseille, France

After unilateral vestibular nerve section (UVN) in adult cats, our previous studies have demonstrated a
strong reactive neurogenesis in a new zone: the deafferented vestibular nuclei of the brainstem.
Interestingly, the newborn neurons were mostly GABAergic, survived up to two months and
functionally contributed to fine posturo-locomotor functions recovery impaired by the lesion. However,
we did not know whether a bilateral vestibular nerve section (BVN) would induce a reactive
neurogenesis in the vestibular nuclei. Further, since the hippocampus uses vestibular inputs to build
spatial maps and is well known to produce ongoing neurogenesis, we examined whether changes in
the number of newborn cells stained with bromodeoxyurudine (BrdU) occur in the subgranular zone
(SGZ) of the hippocampus after vestibular damages. We found that compared to the UVN group, BVN
induced a two-fold increase of BrdU-Immunoreactive(-Ir) cells 3 days after the lesion in all the
vestibular nuclei on both sides. Some of these cells colocalized BrdU/GADG67 stainings at 3 days post-
BVN, suggesting that newborn cells differentiated faster after BVN. Furthermore, a high percentage of
BrdU-Ir newborn cells survived and differentiated into GABAergic neurons and astrocytes 30 days
after BVN. In the SGZ, 3 days after BVN the rate of cell proliferation was similar to controls and was
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decreased at 30 days. In contrast, 3 days post-UVN in the SGZ, the BrdU-Ir cells decreased strongly
and then reached progressively control values one month later. The neural cell proliferation occurring
bilaterally in the vestibular nuclei could result from the disturbed microcellular homeostasis generated
by the complete and sudden bilateral vestibular loss. Three days after lesion, no BrdU-Ir changes were
detected in the SGZ of the BVN group when vestibular nuclei were silent on both sides. At this same
postlesional delay however, the decreased number of BrdU-Ir cells observed in the SGZ after UVN
was probably due to the asymmetric electrical activity between homologous vestibular nuclei. These
results show that the suppression of vestibular information alters differentially the hippocampal neural
cell proliferation depending on the nature of the vestibular damage.

P1.046
Consequence of diet lacking methyl donors on the expression of protein StAR (Steroidogenic
Acute Regulatory Protein) in the brain of rat

El Chakour El Hajj Chehadeh, S. (Vandoeuvre les Nancy)1, Martin, N. (Vandoeuvre les Nancy)1,
Gueant, J.L. (Vandoeuvre les Nancy)', Daval, J.L. (Vandoeuvre les Nancy)', Leininger-Muller, B.
Vandoeuvre les Nancy)'

Université Henri Poincaré Faculté de Médecine, Inserm U954, Vandoeuvre les Nancy, France

An animal model developed in the laboratory showed that 21-days-old rats early exposed to a
deficient diet in methyl donors (folate, vitamin B12 and choline) display severe cognitive impairment
associated with mechanisms of apoptosis in neurons of the hippocampus and cerebellum. These
effects could contribute to impaired synaptic plasticity and neurogenesis.

It has recently been established that the brain contains the enzymes involved in the synthesis of
neurosteroids which play a key role in neuroplasticity, modulation of neurotransmission and memory
performance in rats.

The major cholesterol transfer protein, Steroidogenic Acute Regulatory protein (StAR) constitute the
rate-limiting step for steroid biosynthesis by transferring cholesterol into the mitochondrial inner
membrane.

It is widely distributed in the brain with highest levels in the neocortex, the hippocampus and the
cerebellar Purkinje cells as well as in the neurogenic areas of the adult brain thus confering to this
protein a critical role in neurogenesis.

Despite the crucial role of steroidogenesis in various cerebral functions and brain plasticity, nothing is
known about the consequences of perinatal alterations of the one-carbon metabolism and the related
changes in Hcy amounts on neurosteroidogenesis. We therefore measured brain expression levels of
StAR in young rats born to dams subjected to a methyl donor deficient diet during the gestational and
lactating period.

The 21-days-old rats early exposed to the deficient diet showed a significant decrease of StAR
expression levels associated with hyperhomocysteinemia, as measured by immunohistochemistry,
western immunoblot and g-PCR analysis. These alterations were more specifically measured in the
regions of neurogenesis and synaptic plasticity (olfactory bulbs, hippocampus) as well as those
involved in brain development (cerebellum). The most significant effects were observed in female rats,
suggesting a sexual dimorphism in the response to a methyl-donor deficiency.

In conclusion, our results provide the first evidence of the deleterious effects of a gestational methyl
donors deficiency on the expression levels of the cholesterol transfer protein StAR during the
postnatal period, thus suggesting a consecutive impairment of neurosteroidogenesis

P1.047

Ephrin/Eph modulation after facial nerve axotomy

Eleore, L. (Paris)1, vassias, I. (Paris)z, Vidal, P.P. (Paris)e’, de waele, C. (Paris)4
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We evaluate the effect of peripheral nerve lesion on expression of ephrin/Eph using the facial nerve
transection model. The left facial nerves of adults rats were transected at the level of the stylomastoid
foramen and changes in ephrin family were studied by RT-PCR and immunofluorescence studies in
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both facial nuclei and vibrissae muscles from day 1 to day 60 after axotomy. Our results shown that
transcripts and protein expression of EphA4 were down regulated in the facial nucleus, 8 days after
the lesion with a return to normal value after 30 days. Similarly, axotomy caused a significant decrease
in EphA4 expression at day post lesion 8. These data suggest that EphA4 should be considered as a
potential cue for axonal regeneration and guidance after facial nerve axotomy

P1.048

Key role of miRNAs expression in bone cancer pain model

Elramah, S. (Bordeaux)'?, Bastide, M. (Bordeaux)"?, Nagy, F. (Bordeaux)"?, Landry, M. (Bordeaux)"?,
Favereaux, A. (Bordeaux)"?

1Interdisciplinary Institut for Neurosciences CNRS UMR5297, Central Mechanisms of Pain
Sensitization, Bordeaux, France, *Université Bordeaux Segalen, Bordeaux, France

Bone cancer pain is frequent among cancer patients and can have a devastating effect on their quality
of life. Such pain occurs in patients with primary bone cancer and in patients with cancer that has
metastasized to bone from distant sites such as the breast, prostate, ovary and lung. In recent years,
the newly discovered microRNAs (miRNAs), a class of non-coding small RNA molecules, have been
shown to be tightly linked to cancer progression. They have a role in suppressing the translation of
targeted genes into proteins through binding to the complementary region in the 3'UnTranslated
Region of mRNAs.

Because long-lasting changes in cancer pain sensitivity are accompanied by altered gene regulation,
miRNAs expressed in nociceptive pathways may influence the development and maintenance of pain.
In order to determine how miRNAs influence cancer pain, we first examined variations in their
expression levels. We used a murine model of bone cancer, which shares similarities with human
cancer-induced bone pain. C3H/HE normal mice, 5-6 weeks old, were injected with osteolytic sarcoma
cells (NCTC 2472) into the medullary cavity of the right distal femur. The animal behavior indicative of
pain has been studied using Dynamic Weight Bearing (DWB) and Plantar tests before and after the
operation (days 0, 3, 7, 14, 21). DWB results showed sharp decrease in the weight bearing of the right
paw at day 14 that persisted until mouse sacrifice (day 21). Plantar test results correlated to those of
DWB, with a decrease in the withdrawal latency of the right paw that has been noticed since day 14.
We characterized the extent of cancer-induced bone destruction by using X-rays and gross anatomy.
In addition, gene expression profiling based on micro-array has been used to identify candidate genes
which expression is changed in response to tumor induction. These changes in the expression level of
miRNAs and target mRNAs were further confirmed using quantitative RT-PCR.

The change of miRNAs expression in the spinal cord of bone cancer has never been studied in pain
context. Here, we show that miRNAs are likely to play a major role in cancer pain, and might represent
a potential therapeutic target.

P1.049

Effects of lead exposure on the development of lumbar spinal networks

Erazi, H. (Marrakech)1, Viemari, J.C. (Marseille)z, Vinay, L. (Marseille)z, Gamrani, H. (Marrakech)1
"Team of Neuroscience, Pharmacology and Environment, UCAM, Fac. SC. Semlalia, Marrakech,
Morocco, 2Laboratory of Plasticity and Physiopathology of Motricity (UMR 6196), CNRS, Marseille,
France

Heavy metals including Lead (Pb) found in drinking water represent a significant public health problem
in some countries like Morocco. The lead poisoning can lead to diseases affecting the central nervous
system development. Glial and neuronal changes have been described during development after
chronic lead poisoning. Animals exposed to Pb have higher rates of monoamines (dopamine,
norepinephrine, serotonin) (Antonio et al. 1996). Monoamines involved in the maturation of motor
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networks in particular lumbar spinal networks. We studied the effect of lead exposure on spontaneous
activity as well as fictive locomotion recorded at the spinal level on in vitro preparations. The newborn
rats whose mothers were exposed to lead have episodes of spontaneous activity more frequent and
fictive locomotion faster. Our results suggest that lead exposure affects the expression of co-
tansporteurs KCC2, important for the development of inhibitory transmission and the development of
lumbar locomotor networks.

Key words: lead, spinal cord, fictive locomotion, spontaneous activity,
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Tmprss3, a transmembrane serine protease deficient in human DFNB8/10 deafness, is critical
for cochlear hair cell survival at the onset of hearing
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Mutations in the type Il transmembrane serine protease 3 (TMPRSS3) gene cause non-syndromic
autosomal recessive deafness DFNB8/10. This deafness is characterized by congenital or childhood
onset bilateral profound hearing loss. TMPRSS3 is a transmembrane protein containing three
extracellular domains. The LDLRA domain binds calcium and lipoprotein, the SRCR domain is
involved in protein-protein interaction and the serine protease domain is the catalytic one.

In order to explore the role of TMPRSS3 in cochlear physiology, we have generated an ENU-induced
mutant mouse in which the tyrosine 260 was changed into a STOP codon (Y260X), thus deleting the
major part of the serine protease domain. Auditory brainstem responses revealed that wild type and
heterozygous mice have normal hearing thresholds out to 5 months of age, whereas Tmprss3Y260X
homozygous mice are completely deaf. Histological investigations revealed that both type of cochlear
hair cell develop normally until hearing onset (postnatal day 12) and then began to degenerate in the
basal turn, reaching complete degeneration in entire cochlea within 2 days. This is the first model
showing a so drastic and rapid degeneration of both types of cochlear hair cells at the onset of
hearing.

Given that auditory and vestibular deficits often co-exist, we evaluated the balancing abilities of
Tmprss3Y260X homozygous mice by using rotating rod and vestibular-specific behavioural tests. We
have shown that adult Tmprss3Y260X homozygous mice effectively displayed mild vestibular
syndrome that correlated histologically with a slow degeneration of only saccular hair cells.

In situ hybridization in the developing inner ear showed that Tmprss3 mRNA is localized in sensory
hair cells in the cochlea and the vestibule. These data are in accordance with histological
consequences of Tmprss3 deficiency.

Our results show that TMPRSS3 acts as a permissive factor for cochlear hair cells survival at the
onset of hearing and is required for saccular hair cell survival. This mouse model will allow us to
decipher the molecular mechanisms underlying DFNB8/10 deafness and cochlea function.

P1.051
Zebrafish Fidgetin-like 1 controls spinal motor axon guidance through the regulation of
microtubule dynamics
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Fidgetin-like 1 is a newly identified member of the AAA (ATPase Associated with diverse cellular
Activities) protein subfamily 7, which includes the three microtubule-severing enzymes Spastin, p60-
Katanin and Fidgetin. In the zebrafish, Fidgetin-like 1 is the closest protein to Spastin, a protein
frequently altered in hereditary spastic paraplegia. We have performed the first functional study of
Fidgetin-like 1 in vivo using loss- and gain-of-function analyses during development of the zebrafish.
We here show that zebrafish Fidgetin-like 1 is highly expressed in numerous populations of axons
both in the developing brain and spinal cord. A lack of Fidgetin-like 1 induces a drastic decrease in
larval mobility associated with obvious defects of spinal motor axon pathfinding. Using
videomicroscopy in vivo and primary cultures of spinal neurons, we demonstrate that Fidgetin-like 1
affects spinal motor axon guidance and growth cone morphology by altering microtubule organisation
and orientation. Finally, we show that Fidgetin-like 1 is enriched in the axon shaft of cultured spinal
neurons where it binds to microtubule cytoskeleton. Our study thus provides compelling evidences for
a role of Fidgetin-like 1 in the regulation of microtubule dynamics during spinal motor neuron
outgrowth and further confirms the importance of the microtubule-associated proteins in axon
guidance processes.

P1.052
Integrative silencing of Cav1.2 calcium channel subunits by microRNA miR-103: involvement in
chronic pain sensitization
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In chronic pain states, up-regulation of Cav1.2 comprising L-type calcium channel (Cav1.2-LTC)
contributes to long term sensitization. Consequently, it regulates gene expression underlying long-
term plastic changes. The aim of this study is to determine whether variations of Cav1.2-LTC
expression are regulated by microRNAs (miRNAs) and whether miRNAs play a major role in chronic
pain mechanisms.

MiRNAs are short non-coding transcripts targeting mRNA 3' UnTranslated Region (3'UTR) for
cleavage or translation inhibition. Because perfect matching to target sequence is not required for
inhibition, mMiRNAs are likely to regulate simultaneously several mRNAs. Here we show, using a
luciferase assay, that a single miRNA (miR-103) is able to silence simultaneously the three subunits of
Cav1.2-LTC through binding their 3'UTR. To assess the physiological relevance of such an integrative
regulation, we imaged calcium transients elicited by KCl-induced depolarization in primary cultures of
spinal cord neurons transfected with miR-103, mutated miR-103, or empty vector. Results indicate that
the integrative silencing of Cav1.2-LTC by miR-103 dynamically regulates neuron excitability in vitro.
In an animal model of neuropathic pain, we demonstrate that miR-103 is down-regulated, leading to
an up-regulation of Cav1.2-LTC subunits. Moreover, we show that miR-103 intrathecal applications
repress Cav1.2-LTC up-regulation and consequently relieve pain, demonstrating a causal role of
miRNA in the maintenance of pain sensitization.

Previous demonstrations of a concerted control by miRNAs were related to several components of a
signaling pathway. Here, we show for the first time, that a single miRNA may exert integrative
silencing of all constitutive subunits of a given macromolecular complex. This novel mechanism could
shed light on complex co-modulations of multiple mMRNAs within a cell, in either normal or pathological
conditions. Moreover, we demonstrate that impairment of this miRNA-induced integrative regulation in
spinal cord is a major factor of chronic pain sensitization and, thus, deserves exploration as a
therapeutic target.
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Serotoninergic modulations of the anxiolytic/anxiogenic effects of cannabinoid receptor
stimulation by CP 55,940 in rats
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We have studied the possible modulations by serotoninergic neurotransmission of the effects of the
cannabinoid receptor agonist, CP 55,940, on anxiety-related responses in the open field test, a
validated behavioural paradigm in rats. Under acute treatment conditions, a low dose of CP 55,940
(10 pg/kg but neither 20 pg/kg nor 40 ug/kg) induced anxiolytic-like effects, whereas high doses (0.2-
0.4 and 0.6 mg/kg) of this CB receptor agonist evoked anxiogenic-like responses. The 5-HT1A
receptor agonist, ipsapirone (6 mg/kg), when administered alone, induced a marked increase in the
number of central squares visited in the open field test, in line with its well established anxiolytic-like
properties. Surprisingly, the ipsapirone effect was antagonized by acute as well as subchronic
pretreatment with CP55,940 (0.4 mg/kg/day/11 days). Acute administration of the 5-HT reuptake
inhibitor fluoxetine (3 mg/kg) alone had no observable effect on behavioural parameters considered,
but after subchronic pretreatment by CP55,940, acute fluoxetine significantly decreased rearing
scores and the number of central squares visited, indicated an anxiogenic-like action.These results
provide further support to the idea that cannabinoid systems are involved in anxiety-like responses in
rats. In addition, they strongly suggest that complex interactions between cannabinoidergic and
serotoninergic mechanisms participate in the control of emotion-driven neuronal networks.
Keywords: Cannabinoid receptor agonist, 5-HT 1A receptor agonist, fluoxetine, anxiety, emotional
behaviour
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The 5-HT44 receptor is targeted into the dendrites by an original intracellular pathway

AlAwabdh, S. (Parisf’z, Bouceba, T. (Paris)3, Miserey-Lenkei, S. (Paris)4, Hamon, M. (Paris)1'2,
Emerit, M.B. (Paris) 2 Darmon, M. (Paris)1’2

"Centre de Psychiatrie et Neurosciences, INSERM UMR 894, Site Pitié Salpétriere, Paris, France,
2UPMC, Université Pierre et Marie Curie, Paris, France, *Institut de Biologie Intégrative, IFR83,
UPMC, Plateforme 'Interactions Biomoléculaires en Temps Réel', Paris, France, *Institut Curie, CNRS
UMR144, Mécansimes Moléculaires du Transport Intracellulaire, Paris, France

The 5-HT 44 receptor (5-HTaR) is a G Protein-Coupled Receptor, localized at the plasma membrane of
somas and dendrites of well identified neurons in the brain where it plays an important role in the
control of their firing rate. Previous studies identified Yif1B as a membrane-bound protein whose
interaction with the 5-HT 4R C-tail is required for the distal dendritic targeting of this receptor in brain
neurons (Carrel et al., 2008).

In the current study, surface plasmon resonance (SPR) experiments showed that the interaction
between Yif1B and the 5-HT4aR is direct and characterized by a high affinity (KD=40nM). By
combining site directed mutagenesis, GST Pull down and SPR, we identified the specific amino acid
residues implicated in the 5-HT4R/Yif1B binding.

Validated proteomic approaches have allowed us to identify three new proteins interacting with the 5-
HTAR C-tail in the rat brain: tubulin, a Yip member and a Rab protein, all being involved in intracellular
traffic. Interestingly, the mutated form of 5-HT4R which lost the capacity to bind Yif1B, interacted with
none of these three new partners. Further SPR analyses demonstrated direct interaction between
Yif1B and the Yip member (KD=1uM) or the Rab protein (KD=0.3uM), strongly suggesting that Yif1B
could play the role of a scaffold protein between 5-HT 4R and the other partner proteins.
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Furthermore, we investigated the implication of these interactions in the 5-HT 4R traffic in hippocampal
neurons in primary cultures. Immunofluorescence experiments showed co-localization of the receptor
and its different partners in somatic and dendritic vesicles. Treatment with nocodazole, a drug
depolymerizing the microtubules, disturbed the subcellular distribution of both the receptor and its
partners. Moreover, as previously found for Yif1B, siRNA-mediated inhibition of endogenous
expression of either the Yip member or the Rab protein prevented the distal dendritic localization of
the 5-HTaR.

Finally, live imaging experiments showed vesicles containing the 5-HT,4R and/or the partner proteins
transported from the soma to the dendrites.

Altogether, these results demonstrate the crucial role of the Yip member and the Rab protein in the
distal dendritic targeting of the 5-HT4R along the microtubule network.

P1.055
Differential distribution of Nav channel beta subunits in axon initial segments and nodes of
Ranvier in the adult mouse
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Axon initial segments (AISs) and nodes of Ranvier are characterized by a high density of voltage-
gated sodium (Nav) channels, essential respectively for the generation and propagation of action
potentials. Nine genes encoding the pore-forming alpha subunits exist, three of them (Nav1.1, Nav1.2
and Nav1.6) are expressed in the adult central nervous system. Recently, it was demonstrated that
AlISs can be divided into sub-compartments, expressing different Nav alpha subunits: Nav1.6 in the
distal AIS and Nav1.1 or Nav1.2 in the proximal AlS. Nodes of Ranvier have also been shown to be
heterogeneous, expressing Nav1.6 and/or Nav1.1. Given the biophysical property differences between
Nav alpha subunits, this AlS subdivision and this nodal heterogeneity likely play important roles in
action potential initiation and propagation properties, respectively. Yet, the mechanisms responsible
for segregating Nav alpha subunits into different nodes or AIS sub-compartments are so far unknown.
These must imply another binding partner than Ankyrin G, the major Nav-anchoring protein, since
Ankyrin G is expressed homogeneously in all AISs and nodes of Ranvier.

Nav alpha subunits are associated with one or two auxiliary beta subunits, encoded by four different
genes (beta 1-4). These beta subunits have been shown to regulate alpha subunit cell surface
expression, possibly through their ability to interact with cell adhesion molecules present in AlSs and
nodes of Ranvier, as well as components of the extracellular matrix. In addition, beta subunits are able
to modulate the biophysical properties of alpha subunits and have been suggested to contribute to the
generation of persistent and resurgent currents. Nav beta subunits are thus good candidates that
could contribute to the differential distribution and function of alpha subunits among AlSs and nodes of
Ranvier. However, given the difficulty to obtain reliable antibodies against the different beta subunits,
almost nothing is known about their distribution in AISs and nodes. We thus investigated the
distribution of Nav beta 1 to 4 in the adult mouse central nervous system, with a particular focus on the
AIS and nodes of Ranvier of specific neuronal populations.
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Ephrin-B1 controls non-spatial memory via its role on radial glia morphology
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Eph receptors and ephrins have been widely implicated in brain development and plasticity yet we are
only beginning to understand their role in cognition. EfnB1 is an X-linked gene whose mutation leads
to CranioFrontoNasal Syndrome in humans. Herein, we show that EfnB1 mutant mice present a deficit
in non-spatial learning and memory but have intact spatial learning and memory. Investigation of the
adult EfnB1 mutant mouse cortex revealed a disorganization of cortical lamina and an increased
neuronal density reminiscent of neurodevelopmental disorders. Accordingly, we demonstrate that the
lamination defect observed in EfnB1 mutants stems from changes in radial glial cell morphology during
development which impairs neuronal migration. We further show that ephrinB1 cell-autonomously
controls radial glial cell morphology by regulating ARF6 activity. Our results provide a mechanistic link
between cognition deficits and malformation of the radial glia scaffold and suggest that
CranioFrontonasal Syndrome may be a neurodevelopmental disorder.
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The three cellular partners of the neuromuscular junction are affected in the med mutant
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Med (motor endplate disease) mice display a functional neuromuscular denervation. They are voltage-
gated sodium channel Nav1.6 null mutants, affected by a progressive paralysis and a juvenal lethality.
We previously observed (Musarella et al., 2006)) that in wild-type (WT) mice, Nav1.6 is not only
expressed at nodes of Ranvier but also in terminal Schwann cells (TSCs), the glial cells that wrap
around the nerve terminal at the neuromuscular junction (NMJ). Moreover, the TSC number per NMJ
is dramatically decreased at terminal stage of med pathology.

In this study we show by confocal microscopy, 3-D reconstruction and quantification how the postnatal
development of the three partners of the NMJ is affected in the med phenotype : the process of
synapse elimination is impeded (Table), the maturation of the post-synaptic structure stopped (Fig)
and TSC apoptosis induced from the onset of the phenotype.

These results suggest that the med mice could be a pathology of the TSCs and more largely of the
NMJ development.

NMJTs identified by a-bungarotoxin staiving wr med
number % number %
Multi-inn ervation 8196 4 46/326 16
Neurofilament co-staining
Mono4nnervation  188/196 96 280/326 24

[Table:The difference in multi-to mono-innervation |

Table:The difference in multi-to mono-innervation between med and WT mice at postnatal (P) day 19
is significant
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Fig: Percentage of immature (ovoid plaque + perforated types) and mature (branched type) motor
endplates from P19 muscles.
Grant sponsor : Association Frangaise contre les Myopathies (AFM), n° 11352
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A vimentin-Tubulin Binding Site peptide (Vim-TBS.58-81) is internalized by human glioma cells
and can deliver a functional pro-apoptogenic peptide cargo

Balzeau, J. (Angers)1, Peterson, A. (Montreal)z, Eyer, J. (Angers)1
"Université d'Angers, Laboratoire de Neurobiologie et Transgenese, UPRES EA3143, Angers, France,
’McGill University, Laboratory of Developmental Biology, Royal Victoria Hospital, Montreal, Canada

Cell Penetrating Peptides (CPP) are promising as vectors to deliver molecules into different cell
compartments. One such peptide, Tat.48-60, is derived from the HIV-1 Tat protein. It translocates
through the plasma membrane via an energy-dependant process and in several cell lines it
subsequently accumulates in nuclei. Several CPPs including Penetratin from Antennapedia (Derossi
etal., 1994), VP22 from Herpes Simplex Virus (Elliott and Ohare, 1997), or chimeric CPP like
polyarginine (Futaki et al., 2001) have been described. Amongst these vectors, several have been
used successfully to deliver various products including oligonucleotides (Morris et al., 1997),
liposomes (Torchilin et al., 2003) and proteins (Snyder et al., 2004) to different cellular compartments.
We recently showed that intermediate filaments serve as a reservoir of unpolymerized tubulin. By
peptide-array analysis we identified their tubulin binding sequences that we named Tubulin-Binding
Sites (TBS). We next showed that peptides corresponding to these sequences affect the in vitro
polymerization of tubulin and that some are internalized by cells where they can inhibit microtubule
assembly and cell division (Bocquet et al., 2009).

Here we describe further properties of one of such peptide, Vim-TBS.58-81, derived from the
intermediate filament protein, vimentin. We show that it enters T98G human glioblastoma cells via an
energy dependent endocytosis pathway but, unlike TBS from neurofilaments, it does not disrupt their
microtubule cytoskeleton. When internalized, it distributes throughout the cytoplasm but progressively
accumulates in the nucleus. Further, when coupled to the pro-apoptogenic P10 peptide, it maintains
its capacity to be internalized and translocate to the nucleus leading to a sharp limitation in the
capacity of the T98G cell population to expand. In contrast, a Tat.48-60-P10 fusion peptide, while
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internalized, has no similar effect. These observations demonstrate that Vim-TBS.58-81 can serve as
a novel vector capable of delivering functional cargos to the cytoplasmic and nuclear compartments of
T98G glioblastoma cells.

This work was supported by ARC and AFM to J. Eyer.
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Physiological spontaneous calcium activity in SNr astrocytes: autonomous and evoked parts

Barat E.2(La Tronche)1, Boisseau, S. (La Tronche)z, Savasta, M. (La Tronche)z, Albrieux, M. (La
Tronche)

"Centre de Recherche Inserm U 836 - UJF - CEA - CHU, Grenoble Institut des Neurosciences, La
Tronche, France, >Grenoble Institute Neurosciences, Université Joseph Fourier, La Tronche, France

Basal ganglia, a group of interconnected subcortical nuclei, are involved in learning of contextual
cognitive and motor sequences related to environmental stimuli. The final stage of information
processing within basal ganglia takes place in the substantia nigra pars reticulata (SNr) that may be
considered as a gate in the transmission of information to the motor and cognitive systems. The
neuronal network and signal processing of the basal ganglia and particularly the SNr are relatively well
known but the role of glial cells has never been studied. We showed that astrocytes represent the
main cellular population within SNr and we wonder about their influence on neuronal transmission.
Using sagital brain slices containing the subthalamo-pallido-nigral loop, we showed that 30% of SNr
astrocytes elicit spontaneous calcium activities in basal condition. Half part of this activity is
autonomous (i.e. independent on any synaptic activity) while the other half is dependent on
spontaneous glutamate and GABA releases probably under the control of the subthalamo-pallido-
nigral loop pace-maker activity. Modification of the activity of the loop (through STN-HFS for example)
impacted this astrocytic calcium activity. These data potentially reflects a role for astrocytes in
modulating the SNr output activity involving probably a bilateral communication between astrocytes
and neurons.

P1.060

Mechanisms of Golgi fragmentation in progressive motor neuronopathy (pmn) mice

Bellouze, S. (Marseille)', Schaefer, M. (Freiburg)?, Rabouille, C. (Utrecht)’, Haase, G. (Marseille)'
"UMR 6196 - CNRS & Université de la Méditerranée, Lab. Plasticité et Physio-Pathologie de la
Motricité, Marseille, France, *Institute of Anatomy and Cell Biology, Center for Neurosciences,
Freiburg, Germany, *Hubrecht Institute for Stem Cell Research and Developmental Biology, Utrecht,
Netherlands

Pathology of the Golgi apparatus represents one of the earliest features of degenerating motor
neurons in amyotrophic lateral sclerosis (ALS) but its mechanisms remain so far unclear. To address
this issue, we investigated pmn (progressive motor neuronopathy) mice mutated in TBCE, a tubulin-
specific chaperone protein expressed at the Golgi apparatus. Here we show that lumbar motor
neurons of pmn mice displayed progressive Golgi fragmentation and atrophy characterized by
transformation of stacked Golgi cisternae into small vesicles and massive accumulation of Golgi-
specific vesicular v-SNARE proteins. These Golgi abnormalities were completely rescued by
transgenic complementation with wild-type TBCE but not induced by sciatic nerve axotomy indicating
defective TBCE expression as their specific cause. In vitro, TBCE-depletion caused Golgi
abnormalities through decreased microtubule polymerization at Golgi membranes and ensuing defects
in vesicle transport and v-SNARE-mediated vesicle docking and fusion. To our knowledge these
findings provide the first mechanistic explanation for Golgi pathology in motor neuron disease.
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GSK3pB negatively regulate axonal branching via MAP1B phosphorylation during axonal
regeneration

Benas§y, M.-N. (Paris)1, Barnat, M. (Paris)1, De Gois, S. (Paris)1, Propst, F. (Vienna)z, Nothias, F.
Paris)

gUniv. Pierre et Marie Curie, INSERM UMRS 952, CNRS UMR 7224-PMSNC, Régénération et
Croissance de I'Axone, Paris, France, °Max F. Perutz Laboratories, Department of Cell Biology,
University of Vienna, Vienna, Austria

A fundamental question in studies on axonal regeneration concerns the molecular mechanisms that
guide axons to their appropriate synaptic targets after a nervous system lesion. Thus, integration of
environmental signals by regenerating axons leads to morphological and functional changes, highly
depending on a reorganization of the cytoskeleton. In this context, we focused on MAP1B
(Microtubule-Associated Protein 1B), for which have demonstrated a role in guidance, branching and
retraction of regenerating axons had been demonstrated. These functions are regulated by
phosphorylation. However, the specific signaling pathways underlying MAP1B phosphorylation during
axonal regeneration are not yet fully elucidated. We have recently demonstrated that signaling by
individual JNKs is differentially implicated in axon regeneration and JNK1 and JNK2 regulate MAP1B
phosphorylation state. Moreover, lack of MAP1B prevents neurite retraction induced by JNK inhibition
(Barnat et al. 2010). Here we have pursued our study by investigating the role of GSK3R (Glycogen-
synthase kinase 3R) in MAP1B phosphorylation and axonal regeneration from adult DRG neurons,
combining pharmacological GSK3R inhibition (by SB216763) and use of MAP1B deficient mice. We
demonstrated that GSK3R regulates neurite branching through MAP1B phosphorylation. The function
of MAP1B phosphorylation by GSK3R in the regulation of microtubule (MT) dynamics was then
analyzed in the cell line COS7. We showed that MAP1B expression in these cells leads to increased
MT maturation, while MAP1B-P preferentially preserves labile MTs from drug-induced
depolymerisation. Taken together, our data demonstrate the involvement of GSK30 in controlling
cytoskeleton reorganization, notably by regulating the function of MAP1B. Our study therefore
provides new insight into how extracellular cues regulate branching of neurites through orchestrated
rearrangement of the cytoskeleton, triggered by specific intracellular signaling cascades.

P1.062

Neuronal mitochondrial dynamics and oxidative metabolism

Bertholet, A.M. (Toulouse)1, Guillermin, O. (Toulouse)1, Galinier, A. (Toulouse)1, Miquel, M.-C.
gToquuse)“z, Belenguer, P. (Toulouse)'

Univ. Paul Sabatier, bat. 4R3, CNRS UMR 5547, Dynamique Mitochondriale, Toulouse, France,
’UPMC, Paris, France

In the past few years, multiple findings have suggested that disruptions of mitochondrial functions and
dynamics contribute to neurodegenerative diseases. Mitochondrial functions in neurons include
regulation of calcium and redox signaling, developmental and synaptic plasticity and the arbitration of
cell survival and death. Mitochondrial dynamics controls the organelle's morphology via a delicate
balance of two opposing forces: mitochondrial fusion and fission that are regulated by large dynamin-
related GTPases evolutionary conserved from yeast to human. We have previously shown that the
fusion protein OPA1 loss or mutations led to mitochondrial inner membrane dysfunctions and
apoptosis of particular importance in optic nerve pathologies like ADOA1 (autosomal dominant optic
atrophy). While a link emerges between defects in mitochondrial fusion and neurodegeneration, the
processes involved are still largely unknown.
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To understand the mechanisms by which alterations of mitochondrial dynamics could contribute to
mitochondria dysfunction, eventually leading to neurodegeneration, we undertook OPA1 loss of
function experiments in neurons ex vivo. In rat cortical neurons in primary culture, RNA interference of
the fusion protein OPA1 led to mitochondrial fragmentation without altering neither mitochondrial
distribution nor neuronal death. While there was no incidence on dendrites and axon size,
synaptophysin protein quantity was reduced. In these conditions, the redox state of OPA1 depleted-
neurons was impaired and specific respiratory complex proteins quantities were decreased. Therefore,
our data demonstrate a link between mitochondrial dynamics and oxidative metabolism in neurons
that may influence neuronal physiology, further stressing the necessity of mitochondrial morphology
integrity for proper oxidative metabolism.

In conclusion, our data may offer new insights not only into mitochondrial dynamics-linked
neurodegenerative diseases like ADOA1 but to other neurodegenerative pathologies correlated with
oxidative metabolism including Huntington's, Parkinson's and Alzheimer's diseases.

P1.063
Unveiling an exceptional zymogen: the single-chain form of tPA is a selective activator of
nmdar signaling

Bertrand, T. (Caen)1, Parcq, J. (Caen)1, Baron, A. (Caen)1, Macrez, R. (Caen)1, Billard, J.-M. (Paris)z,
Briens, A. (Caen)1, Hommet, Y. (Caen)1, Lijnen, R. (Leuven)a, Dutar, P. (Paris)z, Anglés-Cano, E.
gCaen)1, Vivien, D. (Caen)’

Centre Cycéron, UMR Ci-NAPs, Equipe INSERM U919-SP2U, Caen, France, “Centre de Psychiatrie
et de Neurosciences, Université Paris Descartes / CHSA, INSERM U894, Laboratoire de Plasticité
Gliale, Paris, France, *Center of Molecular and Vascular Biology, KU Leuven, Leuven, Belgium

Objectives: Tissue plasminogen activator (tPA) is an ubiquitous and exceptional serine protease in
that it displays low zymogenicity. Indeed, the single-chain tPA (sc-tPA) and two-chain tPA (tc-tPA)
display similar activity in the presence of blood templates such as fibrin. Interestingly, tPA was also
highlighted in the brain to control neuronal migration, synaptic plasticity, learning and memory, through
modulation of the N-methyl-D-aspartate receptor (NMDAR) signaling. Up to now, no difference has
been underlined between the two forms of tPA regarding its neuromodulation. In the present study, we
wonder whether sc-tPA and tc-tPA behave equally toward a non-fibrin substrate, the NMDAR, in the
central nervous system.

Methods: tc-tPA was prepared by plasmin treatment from the commercial preparation of sc-tPA and
conditioned in 0.5M bicarbonate ammonium buffer. Both forms were tested toward their modulation of
NMDA-neurotoxicity and NMDAR signaling in vitro on cortical neurons and in vivo in the striatum and
the hippocampus.

Results: Sc-tPA enhances NMDAR-mediated calcium influx (+34 % vs. tc-tPA), promotes NMDA
Erk(’2) activation (+19 % vs. tc-tPA) and NMDA neurotoxicity in cortical neurons (+51 % vs. tc-tPA)
and in the striatum (+100 % vs. tc-tPA). We demonstrated that tPA mediates NMDA neurotoxicity
through a plasminogen independent mechanism that requires its proteolytic activity. In the
hippocampus only the sc-tPA is able to promote NMDAR-dependent long-term potentiation (LTP) in
the CA1 network (+16 % vs. control), whereas tc-tPA does not. Moreover, only the sc-tPA can reverse
a mild long-term depression (LTD) into LTP (excitatory post-synaptic potential slopes increased from
86 % of the baseline to 107 % in the presence of sc-tPA vs. 81 % in the presence of tc-tPA).
Conclusions: We have demonstrated, both in vitro and in vivo, the first differential function between
sc- and tc-tPA, for that sc-tPA is the selective modulator of NMDAR signaling, via its proteolytic activity
and through a plasminogen-independent mechanism. This finding opens a new area of investigations
into plasminogen-independent functions of tPA in the brain, including mechanisms controlling its
expression, its secretion and its proteolytic processing.
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Characterization of new orthosteric agonists of subtype-4 metabotropic glutamate receptor
(mGIluR4) in the rodent cerebellar cortex

Besswon T. (Orsay) McLean, H. (Orsay) Rigault, D. (Parrs) Acher, F. (Parls) Daniel, H. (Orsay)
"Laboratoire Pharmacologie et Biochimie de la Synapse, CNRS UMR8619, Instrtut de Biochimie et de
Biophysique Moléculaire et Cellulaire, Université Paris-Sud, Orsay, France, ? aboratoire de Chimie et
de Biochimie Pharmacologiques et Toxicologiques, CNRS UMR8601, Université Paris Descartes,
Paris, France

mGIuRs are the products of a family of eight G-protein-coupled receptor genes divided into three
groups (I, I, 1) according to their sequence homology, pharmacological profile and signal transduction
mechanisms. The mGIluR4 subtype belongs to the presynaptic group Il mGluRs along with mGIuR6, 7
and 8. The most compelling demonstration for a physiological function of presynaptic group lll mGIluRs
is found at the glutamatergic synapses between parallel fibers and Purkinje cells in the rodent
cerebellar cortex. At these synapses, pharmacological activation of mGluR4, the only member of the
group Il mGIuR functional (Abitbol et al., 2008), depresses excitatory synaptic transmission. It has
also recently been demonstrated that these receptors are also functional at parallel-fiber-molecular
layer interneurons (Stellate cells and Basket cells) synapses (Zhang et al., 2009). L-AP4 is generally
used to activate mGIuR4, but this drug is a broad-spectrum group Ill mGluRs agonist. The purpose of
this study is to characterize new potent orthosteric agonists more selective for mGluR4: LSP1-2111
and LSP4-2022 developed by Francine Acher's team. These novel pharmacological tools have been
studied with conventional whole-cell patch-clamp and presynaptic calcium dynamic measurement
approaches, applied to synaptic transmission in cerebellar brain slices.

This work was supported by the “Fondation pour la Recherche Médicale” (INE20050303431), by the
“Association Nationale pour la Recherche” (ANR-07-NEURO-047-01), the Era-net NEURON
programme (ANR-08-NEUR-006-02), the CNRS (DIRE) and by the “Ministére de I'Education
Nationale, de la Recherche et de la Technologie”

Abitbol K., Acher F., Daniel H. (2008) Depression of excitatory transmission at PF-PC synapse by
group Il metabotropic glutamate receptors is provided exclusively by mGIluR4 in the rodent cerebellar
cortex. Journal of Neurochemistry 105:2069-2079

Zhang W., Linden D.J. (2009) Neuromodulation at Single Presynaptic Boutons of Cerebellar Parallel
Fibers Is Determined by Bouton Size and Basal Action Potential-Evoked Ca Transient Amplitude.
Journal of Neuroscience 29:15586-15594
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Rise in endogenous morphine in parkinsonism is not corrected by levodopa

Bezard, E. (Bordeaux)12 Doudnikoff, E. (Bordeaux) Laux, A. (Strasbourg) Berthet, A. (Bordeaux)',
Porras, G. (Bordeaux) Canron, M.-H. (Bordeaux) Li, Q. (Beurng) Qin, C. (Beijing)’, Nosten-
Bertrand, M. (Parrs) Giros, B. (Parrs) Delalande F. (Strasbourg) Van Dorsselaer, A. (Strasbourg)
Vrtal A. (Bordeaux) Goumon, Y. (Strasbourg) Giselle, C. (Bordeaux)

'Institut des Maladles Neurodégénératives, Université Bordeaux Segalen - CNRS UMR 5293,
Bordeaux France, ’Institute of Lab Animal Sciences, China Academy of Medical Sciences, Beijing,
China, ’Institut des Neuroscrences Cellulaires et Intégratives, Université Strasbourg - CNRS UPR
3212, Strasbourg, France, *CNRS UMRS-952 UMR 7224, Université Pierre et Marie Curie, Paris,
France, *Laboratoire de Spectrométrie de Masse BioOrganique, IPHC-DSA - ULP - CNRS UMR7178,
Strasbourg, France

Morphine is endogenously synthesized in the central nervous system and endogenous dopamine (DA)
is thought to be necessary to endogenous morphine (eM) formation. As Parkinson's disease (PD)
results from the loss of DA and is associated to L-dopa-resistant pain, we wondered how eM is
regulated in the untreated and L-dopa-treated parkinsonian brains.

As the cellular origin and overall distribution of eM remains however obscure in both the normal and
pathological adult brain, we first characterized the eM-like-immunoreactive cell distribution in the rat
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striatum and then studied the changes in the eM-like-immunoreactivity of the medium spiny neurons
(MSNSs) in normal, PD-like and L-dopa-treated PD-like conditions in experimental (rat and monkey)
and human PD. Our results unravel an unexpected dramatic upregulation of neuronal and glial eM-like
immunoreactivity and levels in experimental and human PD, only partially normalized by L-dopa
treatment.

Interpretation: Our data suggest that eM formation is more complex than originally proposed and that
the parkinsonian brain experience a dramatic upregulation of eM immunoreactivity. The functional
consequences of such eM upregulation are yet unknown but, based upon current knowledge of
morphine signalling, we posit it is involved in fatigue, depression and pain symptoms experienced by
PD patients.

P1.066

N-Methyl-D-Aspartate receptor subtypes in the cerebellar molecular layer

Bidoret, C. (Paris)', Szapiro, G. (Paris)?, Casado, M. (Paris)

"Université Paris Descartes, U603 Neurophysiologie et Nouvelles Microscopies, Interactions Neurone-
Glie, Paris, France, *IBEns, Ecole Normale Supérieure, Section Neurosciences, Equipe Cervelet,
Paris, France

The biophysical properties of NMDA receptors make them key actors in synaptic physiology. Besides
their well known function as postsynaptic detectors of simultaneous pre- and postsynaptic activities,
there is accumulating evidence for NMDA receptors presynaptically located.

In the cerebellar molecular layer of juvenile rats, NMDA receptors are involved in the induction of
Long-Term Depression (LTD) at granule cells to Purkinje cells synapses. We had previously shown
that NMDA receptors involved in LTD contain NR2A (but not NR2B) subunits and we brought together
evidences for their presynaptic location on parallel fibers, the granule cell axons (Casado et al., 2002;
Bidoret et al., 2009). However, this last point is still debated, and it has been proposed that NMDA
receptors involved in LTD are located on molecular layer interneuron axons (Shin & Linden, 2007).
The characterization of NMDA receptor subtypes expressed in the molecular layer should discriminate
between these possibilities. We had previously shown by immunohistochemistry that NR2A-containing
NMDA receptors are expressed on parallel fiber boutons. This is in agreement with the molecular
profile of LTD. Here, we characterized the subunit composition of NMDA receptors expressed by the
molecular layer interneurons. First, by the use of specific pharmacological tools discriminating
between NR2A and NR2B-containing NMDA receptors (zinc and Ro256981). Second, by performing
immunohistochemistry and electron microscopy, with subunit specific antibodies. This set of
experiments shows that molecular layer interneurons express mainly NR2B receptors. This result
discards the involvement of NMDA receptors from interneurons in LTD induction at granule cells to
Purkinje cells synapses.

P1.067

Mir 125 promotes early neural specification of human pluripotent stem cells

Boissart 1C. (Evry)1, Nissan, X. (Evry)1, Giraud-Triboult, K. (Evry)1, Peschanski, M. (Evry)1, Benchoua,
A. (Evry)

"CECS INSERM UEVE UMR 861, 91030, Evry, France

The role of micro-RNAs as coordinator of stem cells fate decision has emerged during the last decade.
Here, we have used human embryonic stem cells to identify micro-RNAs involved in their commitment
toward the neural lineage. Several candidate micro-RNAs shown to be expressed in the foetal brain
where activated as the neural differentiation proceeded, but only the two isoforms of miR-125 were
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detected in a time window compatible with a role in neural commitment. Functional analysis using
antago- or pre-miR complexes indicated that miR-125 isoforms were actively involved in the promotion
of pluripotent cells conversion into SOX1 positive neural precursors. MiR-125 promotes neural
conversion by avoiding the persistence of non-differentiated stem cells and repressing alternative fate
choices. This is associated with the regulation by miR-125 of Smad-4, a central actor of Smad-
dependant pathway and a key regulator of pluripotent stem cells lineage-commitment. Activation of
miR-125 was directly responsive to the levels of Activin and BMP present in the cellular environment,
placing miR-125 at the core of the mechanisms that lead to irreversible commitment of pluripotent
stem cells into the neural lineage in response to external stimuli.

P1.068

Somatic depolarization enhances GABA release in cerebellar interneurons via a
calcium/protein kinase C pathway

Bouhours, B. (Paris)1, Trigo, F.F. (Paris)1, Marty, A. (Paris)1
"Centre Universitaire des Saints Péres, CNRS UMR 8118 - Physiologie Cérébrale, Paris, France

In cortical and hippocampal neurons, tonic somatic depolarization is partially transmitted to synaptic
terminals, where it enhances transmitter release. It is not known to what extent such 'analog signaling’
applies to other mammalian neurons, and available evidence concerning underlying mechanisms is
fragmentary and partially controversial. In this work we investigate the presence of analog signaling in
molecular layer interneurons of the rat cerebellum. GABA release was estimated by measuring
autoreceptor currents in single recordings, or postsynaptic currrents in paired recordings of
synaptically connected neurons. We find with both assays that moderate subthreshold somatic
depolarization results in enhanced GABA release. In addition, changes in the calcium concentration
were investigated in the axon compartment using the calcium-sensitive dye OGB-1. Following a step
somatic depolarization, the axonal calcium concentration and the GABA release probability rise with a
common slow time course. However, the amount of calcium entry that is associated to one action
potential is not affected. The slow increase in calcium concentration is inhibited by the P/Q calcium
channel blocker w-agatoxin-IVA. The protein kinase C inhibitor Ro 31-8220 did not affect the calcium
concentration changes but it blocked the increase in GABA release. EGTA was a weak blocker of
analog signaling, implicating a close association of protein kinase C to the site of calcium entry. We
conclude that analog signaling is prominent in cerebellar interneurons, and that it is triggered by a
pathway involving activation of axonal P/Q channels, followed by calcium entry and local activation of
protein kinase C.

P1.069

Regulatory effects of a novel sodium channel ancillary subunit on sodium currents are
modulated by alternative splicing in the insect Periplaneta americana

Bourdin, C.M.D. (Angers)', Moignot, B. (Angers)', Murillo, L. (Angers)', Quinchard, S. (Angers)’,
Picard, D. (Angers)z, Lapied, B. (Angers)1, Legros, C. (Angers)1

"Univ. d'Angers, UFR Sciences, RCIM UPRES EA 2647 - USC INRA 2023, IFR QUASAYV, Angers,
France, *Univ. d'Angers, UFR Sciences, LEESA, Angers, France

Insect voltage-gated sodium channel (Na,) is formed by the association of a pore-forming subunit (a-
subunit) encoded by para-related gene and one or several regulatory subunit(s) (B subunits). The
Drosophila melanogaster genome contains five different genes of 3-subunits, named DmTipE and
DmTEH1-4, which modulate both channel expression and gating properties of Na currents elicited by
para-genes expressed in Xenopus oocytes (Feng et al, 1995, Cell; Derst et al, 2006, Biochem Biophys
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Res Commun). Whereas in insects Na, B-subunits contain two transmembrane segments, in
mammals they contain a single transmembrane segment. These 3-subunits share little homology with
mammals B-subunit of BKCa channel (Derst et al, 2006, Biochem Biophys Res Commun). DmTipE,
the first regulatory subunit highlighted, has been routinely used for heterologous expression
experiments of insects Na, channels in Xenopus oocytes. The aim of our study is to investigate the
physiological and molecular roles of these ancillary subunits in the nervous system of Periplaneta
americana. First, using RT-PCR, we cloned two-full length cDNA encoding PaTEH1 in the nerve chord
(PaTEH1.1 and PaTEH1.2) and one full-length cDNA encoding PaTEH1 in pace-maker
octopaminergic DUM neurons (for Dorsal Unpaired Median neurons). Analysis of PaTEH1 expression
in various tissues showed PaTEH1 was expressed in nerve chord, head and ganglions. Then, we
coexpressed DmNa,1.1 (Olson et al, 2008, Insect Biochem Mol Biol) with PaTEH1.1 and PaTEH1.2 in
Xenopus oocytes in order to characterize electrophysiological properties of Na, channel. These co-
expression experiments showed a strong (6-fold, DmNa,1.1 + PaTEH1.1) and no (DmNa,1.1 +
PaTEH1.2) increase in Na* current amplitude in comparison to DmNa,1.1 and DmTipE coexpression.
In addition, we performed a detailed phylogenetic study in order to characterize the evolutionary links
among auxiliary sodium channel subunits of insects. This study allowed us to know whether BKCa
subunit is phylogenetically close to Na, channel B-subunits. In conclusion, our preliminary aimed to
demonstrate the importance of the nature of the ancillary subunits in the regulation of insect Na,
channels expression.

P1.070
Inhibition of autophagy induces neuroprotection in a model of excitotoxicity in newborn mouse
brain

Brasse-Lagnel, C. (Rouen)'?, Brunel, V. (Rouen)'?, Roux, C. (Rouen)', Lesueur, C. (Rouen)"?,
Gonzalez, B. (Rouen)1, Bekri, S. (Rouen)1’2

"Universite de Rouen, Laboratoire NéoVasc EA4309, Rouen, France, 2CHU Rouen, Laboratoire de
Biochimie Médicale, Rouen, France

Perinatal brain lesions have a significant socioeconomic impact and therapeutics are still limited.
Prematurity is a common cause of these lesions; the main mechanism involved glutamate release and
excitotoxicity through its NMDA receptors. Excitotoxicity induces neuronal death; if apoptosis and
necrosis are clearly implicated in this cell death, the involvement of autophagy is still
uncharacterized.Autophagy is the major cellular pathway for the recycling of long-lived proteins and
defective organelles. During this housekeeping process, the intra-cytoplasmic material is wrapped by
double-membranes to form autophagosomes and which subsequently fused to lysosomes for
degradation. Autophagy is also an adaptative response under nutrient stress and contributes to
cellular homeostasis as a result of quality control of cytoplasmic components. Autophagy is also
involved in programmed cell death (autophagic cell death).The aim of this work is to characterize the
apoptotic and necrotic effect of autophagy modulation under excitotoxicity condition. The study was
performed on cortical slices from neonate mice (post-natal day 2) which present development
similarity with premature child. The autophagic activity was assessed by immunostaining of protein
LC3, a marker of this process and the apoptotic activity by immunostaining of cleaved caspase-3.
Apoptosis and necrosis were respectively measured by caspase-3 activity and LDH activity. In this
model, the effective concentrations of an activator of autophagy (rapamycin 200nM) and an inhibitor
(3-methyladenine 30 mM) were determined.These modulators did not affect necrotic death.
Rapamycin induces an increase in caspase-3 activity mainly in the neocortex, whereas 3-
methyladenine decreases caspase-3 activity. Importantly, the addition of 3-methyladenine tends to
increase the anti-apoptotic effect of the NMDA and allows to reverse the pro-apoptotic effect of the
dizocilpine, an antagonist of NMDA receptor, without modifying its anti-necrotic effects. These results
suggest that inhibition of the autophagic process could be an important target in the context of
excitotoxicity in the newborn. This work was supported by grants from the University of Rouen, Inserm,
The Region of Haute-Normandie, ELA and FEDER.
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Functional urotensin Il receptors are expressed by ependymal cells in adult rat brain

Bucharles, C. (Mont Saint Aignan)1, Bizet, P. (Mont Saint Aignan)1, Cartier, D. (Mont Saint Aignan)1,
Anouar, Y. (Mont Saint Aignan)1, Lihrmann, I. (Mont Saint Aignan)1

'Inserm, U982, Laboratory of Neuronal and Neuroendocrine Differentiation and Communication,
University of Rouen, Mont Saint Aignan, France

The urotensin Il family is composed of two peptides, Urotensin Il (Ull) and Urotensin ll-related
peptides (URP) which exert peripheral and central effects. Both Ull and URP act via a G protein-
coupled receptor, the UTR protein. Using autoradiographic experiments performed on brain slices, we
established the first complete distribution of *°I-Ull and "*°I-URP binding sites in the adult rat brain. In
contrast to the UTR gene expression pattern (Jegou et al., 2006), it appeared that Ull- and URP-
binding sites have a narrow distribution, identical for the two peptides. In addition to few regions
already described by others, we detected labeling in two other areas which are the sphenoid nucleus,
located in the midbrain, and the wall of the fourth ventricle. Intracerebro-ventricular injection of each
peptide caused c-fos activation in these two regions as revealed by immunohistochemistry
experiments, showing thus the functionality of these receptors. In fish, both Ull and URP were shown
to be expressed by cerebrospinal fluid-contacting neurons (CSF-contacting neurons) lining the central
canal of spinal cord and the fourth ventricle (Yulis and Lederis, 1988). Hence, we hypothesized that
UTR, like Ull and URP in fish, could be expressed in CSF-contacting neurons in rat brain. However,
double-labeling performed with c-fos and NeuN antibodies ruled out this possibility. In contrast, c-fos
positive cells were stained by an S-100 B antibody, a marker of ependymal cells, and also by vimentin
and nestin antibodies. In conclusion, we provide evidence for the existence of two additional regions
containing functional Ull and URP receptors in rat brain. The presence of UTR in a subpopulation of
ependymal cells suggests a distant action of these peptides in the brain, via the CSF.

P1.072

Striatal integration of dopamine and glutamate signals by MAPKSs in response to cocaine

Cahill 1E. (Paris)1, Pascoli, V. (Genéve)z, Besnard, A. (Paris)1, Caboche, J. (Paris)1, Vanhoutte, P.
Paris)

gUniversité Pierre et Marie Curie-Paris VI, Physiopathologies des Maladies du Systéeme Nerveux
Central, Paris, France, *Université de Genéve, Département des Neurosciences Fondamentales &
Service de Neurologie, Geneve, Switzerland

Long term behavioural adaptations elicited by cocaine are dependant on the activation of Extracellular
Regulated Protein Kinase (ERK). Cocaine-induced ERK activation occurs in Dopamine Receptor 1
(D1R)-expressing medium spiny neurons of the striatum and requires the stimulation of both the D1R
and glutamate NMDAR. We recently showed that integration of dopamine and glutamate signals onto
ERK involves a D1R-mediated potentiation of calcium influx through NR2B-containing NMDAR, which
triggers cocaine-induced ERK activation. Beside this signalling crosstalk to activate ERK, D1R forms a
heteromeric complex with the NR1 subunit of NMDAR in the striatal post-synaptic density (PSD)
through direct c-terminal interactions. D1R/NR1 heterodimers are constitutive, sequester both
receptors at the membrane and cause a mutual potentiation of signalling cascades. Their association
is down regulated by the presence of PSD- 95, a scaffold protein enriched at the synapse that is down
regulated by chronic cocaine treatment. In the current work we study the role D1R/NR1 heterodimers
in signalling pathways converging onto ERK and behavioural adaptations induced by cocaine. We
designed TAT-coupled interfering peptides to perturb the receptor association. These peptides
correspond to C-terminus end of D1R or NR1. We first analysed their effects in vitro on primary striatal
culture in a model ERK activation induced by a co-stimulation of D1R and NMDAR, which mimics
cocaine-induced ERK activation in vivo. We found that a peptide encoding the NR1 C-terminal domain
(NR1cT) significantly blocks the activation of ERK induced by a low dose of glutamate together with a
D1R agonist. Blockade of ERK phosphorylation occurs with a low dose of NR1cT peptide (5uM),
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which does not interfere with ERK activation induced by D1R-independent stimulations. We also show
that disrupting D1R:NR1 association blocks D1R-mediated potentiation of Ca2+ influx through
NMDAR, responsible for ERK activation. We are currently investigating the impact of D1R/NMDAR
heterodimers on striatal signalling and behaviour in mice treated acutely or chronically with cocaine.
Overall, this NR1cT peptide provides a specific tool to further elucidate the underlying mechanisms of
cocaine induced changes in synaptic plasticity.

P1.073

Interactions between dopaminergic and glutamatergic networks in oxidative stress
vulnerability

Cassar, M. (Paris)1, Riemensperger, T. (Paris)1, Rival, T. (Marseille)z, Han, K.-A. (El Paso)3, Iché-
Torres, M. (Marseille)z, Yan, Y. (Marseille)z, Birman, S. (Paris)1'2

"Laboratoire de Neurobiologie, CNRS UMR 7637, ESPCI ParisTech, Paris, France, ®Institut de
Biologie du Dévelogpement de Marseille-Luminy, CNRS UMR 6216, Université de la Méditerranée,
Marseille, France, “Department of Biological Sciences, Border Biomedical Research Center, University

of Texas at El Paso, El Paso, United States

Environmental oxidative stress generators like the pesticides paraquat (PQ) and rotenone are
suspected to be potential factors of dopaminergic neurodegeneration in Parkinson's disease (PD). The
mechanisms of action of PQ at the cellular level are not well known. In Drosophila, previous evidence
suggested that dopamine (DA) level modulates resistance against PQ poisoning. We found that
increasing DA biosynthesis in CNS neurons during fly development is protective against PQ toxicity.
This appears to be linked to the down-regulation of a D1-like dopaminergic receptor. Targeted
inactivation of this receptor in glutamatergic motor neurons, but not in other neuronal subtypes,
increases resistance of Drosophila under PQ-mediated oxidative stress. These results suggest that
responses to PQ toxicity involve interactions between dopaminergic and glutamatergic systems in the
Drosophila CNS. Comparable cellular interactions could be implicated in the compensatory reactions
to pathological factors in PD.

P1.074

Reelin controls progenitor cell migration in the healthy and pathological adult brain

Cayre, M. (Marseille)', Courtés, S. (Marseille)', Vernerey, J. (Marseille)', Pujadas, L. (Barcelona)?,
Magalon, K. (Marseille)1, Cremer, H. (Marseille)1, Soriano, E. (Barcelonaz)z, Durbec, P. (Marseille)1

1IBDML, UMRG6216 (CNRS/Aix-Marseille Université), Marseille, France, “IRB, Barcelona, Spain

Neural progenitor cell migration in the adult brain is a restricted event, however it is involved in crucial
physiological and pathological processes. Therefore, understanding the signals that control migration
is a major challenge since it may open up new therapeutic perspectives. We have uncovered new
functions of Reelin, a factor responsible for correct cell positioning during brain development, in neural
stem/progenitor cell migration in the healthy and pathological adult brain. First, we show that Reelin is
upregulated in the injured brain around ischemic and demyelinated lesions. Second, experimentally
increasing Reelin expression levels in healthy mouse brain leads to a change in the migratory
behavior of subventricular zone-derived progenitors, triggering them to leave the rostral migratory
stream to which they are normally restricted during their migration to the olfactory bulb. Third, both our
in vivo and in vitro data show that Reelin increases endogenous neural stem progenitor cell dispersal
in periventricular white matter fiber tracts independently of any chemoattraction but via cell
detachment and chemokinetic action, and thereby potentiates spontaneous cell recruitment to
demyelination lesion sites. Conversely, animals lacking Reelin signaling exhibit reduced endogenous
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progenitor recruitment at the lesion site. Altogether, these results reveal that beyond its known role
during brain development, Reelin is a key player in post-lesional cell migration in the adult brain.
Finally our findings provide proof of concept that allowing cells to escape from the RMS may provide a
potential therapeutic approach to promote myelin repair.

P1.075

Modulation of T-type / Cav3 calcium channels by endogenous signalling lipids

Cazade, M. (Montpellier)1, Nuss, C.E. (West Point)z, Renger, J.J. (West Point)z, Uebele, V.N. (West
Point)z, Lory, P. (Montpellier)1, Chemin, J. (Montpellier)1

'Institut de Génomique Fonction. - Univ. Montpellier 1 & 2, CNRS UMR 5203 - INSERM U.661, Dépt.
de Physiologie, Montpellier, France, ’Merck Research Laboratories, Department of Depression and

Circadian Disorders, West Point, United States

T-type calcium channels (T-channels) have important roles in cell excitability and calcium signalling,
contributing to a wide variety of physiological functions. Despite their importance in neurophysiology,
their regulation by neurotransmitters and hormones only begins to emerge. We report here that many
endogenous lipids are direct inhibitors of T-currents, including polyunsaturated fatty acids,
endocannabinoids and lipoamino acids. We also investigated the properties of lipoxygenase,
cyclooxygenase and P450 products, and identified 5,6 EET as a potent T-channel blocker. Using
radioactive ligand for T-channels, we identified a putative binding site on the Cav3 protein for these
lipids, which could mediate their effects. Collectively, our data reveal T-channels as the target of many
signalling molecules, suggesting multiple roles in cell functions and diseases.

P1.076

Vasopressin induces changes in synaptic activity in the hippocampus

Chafai, M. (Montpellier)1, Guillon, G. (Montpellier)1, Desarménien, M. (Montpellier)1

"Univ. de Montpellier | et Il, CNRSUMR 5203 - Institut de Génomique Fonctionnelle, Département
d’Endocrinologie, Montpellier, France

Previously, vasopressin (VP) was only known as a hormone. Subsequently, VP has been identified as
a neurotransmitter, released in the central nervous system and involved the regulation of social
behavior. The hippocampus represents a major experimental system for studying synaptic plasticity in
the context of information-storage mechanisms. This plasticity is thought to rely on long-term
potentiation (LTP) of excitatory glutamatergic synaptic transmission. Here, we have studied pyramidal
cells in the CA2 area, a region of the hippocampus where it has recently been demonstrated that
VP4,-R, one of VP receptors subtypes, is highly expressed. In order to determine the influence of VP
on synaptic transmission, we have stimulated entorhinal cortex (EC) fibres and recorded postsynaptic
potentials from CA2 neurons, in acute sagittal mice brain slices. In most cells but not all, high-
frequency stimulation (HFS) triggered a LTP. VP (10'8 M) decreased transiently the amplitude of the
excitatory post synaptic potential (EPSP) without modifying the inhibitory post synaptic potential
(IPSP). Interestingly, this decrease occurred only after effective LTP-induction. By contrast, VP had no
effect in pyramidal CA2 cells which either were not subjected to HFS or did not express LTP in
response to HFS. Altogether, these data provide the first demonstration of the role of vasopressin in
the modulation of excitatory cortico-CA2 synapses, a circuit recently characterized (Chevaleyre and
Siegelbaum, 2010; Neuron 66, 560-572) and supposed to play a role in the synchronisation and
modulation of electrical activities throughout the hippocampus. This modulation may support some of
the new roles of VP in the regulation of social behaviour. Supported by I'Agence Nationale de la
Recherche.
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Optogenetic stimulation of Purkinje cells in vitro and in vivo on a new strain of transgenic mice

Chaumont J. (Strasbourg Selimi, F. (Parls) Relbel Foisset, S. (Strasbourg) Dieudonné, S.
(Parls) Lena, C. (Paris)’, Cassel J.-C. (Strasbourg) Isope, P. (Strasbourg)

Institut des Neuroscrences Cellulaires et Integrat/ves CNRS UPR 3212, Dépt Neurotransmrssron et
Sécrétion Neuroendocrine, Strasbourg, France, °CIRB - College de France, Par/s France, *Plateforme
d'Hébergement et d'Explorations Fonctionnelles, IFR 37, Strasbourg, France, *Institut de Biologie de
I'Ecole Normale Superieure - U1024 - UMR8197, Paris, France, ®Laboratoire d'Imagerie et de
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The cerebellar system is organized in a series of parallel anatomical modules which govern its
functional interactions with the rest of the sensori-motor system. However, very little effort has been
made so far to study coordination of individual cerebellar modules. We set out to develop a strain of
mice in which optogenetic methods would allow a selective stimulation of Purkinje cells, the sole
output of modules of the cerebellar cortex. Because viral infection of Purkinje cells is hardly possible,
we developed a new strain of transgenic mice carrying a ChR2-YFP cassette. This genetically-
targeted optical stimulation technique will be used to modulate the patterns of activity in the cerebellar
microcircuits and evaluate the effects of these precise spatio-temporal alterations on cerebellar output
channels during simple motor tasks.

A BAC driver containing the L7 gene was used for Purkinje cell specific expression of the ChR2-YFP
or ChR2-mCherry cassettes. For the ChR2-mCherry construct, we have obtained one founder line in
which the transgene was specifically expressed in 50% Purkinje cells. However,
immunohistochemistry revealed a high level of protein localization in endoplasmic reticulum and Golgi
compartments leading to poor expression at the membrane as previously shown with other constructs
containing mCherry. Finally, photocurrent recorded in positive Purkinje cells of acute cerebellar slices
was modest, although action potential could be elicited in cell-attached mode.

For the second cassette - L7-ChR2-YFP - one founder line gave a high expression level of ChR2 in
almost 100% of Purkinje cells and no evidence of protein retention in the endoplasmic reticulum. We
have tested the effect of optical stimulation both in vitro and in vivo. We demonstrate that photocurrent
of several nanoamps can be elicited in whole cell mode by using simple blue LED. Flashes of 2 ms
length elicit action potential both in cell-attached and current-clamp mode. We show that this strain is
suitable for a selective stimulation of individual Purkinje cells both in vitro and in vivo.

P1.078
Cellular distribution and subcellular localization of spatacsin and spastizin, proteins involved
in hereditary spastic paraplegia

Darios, F. (Parls) Murmu R.P. (Parls) Martm E. (Parls) Rastetter A. (Parls) Esteves T. (Paris)1,
Muriel, M.-P. (Parls) EI Hachimi, K.H. (Parls) Denora P.S. (Parls) Dauphin, A. (Parls)

Fernandez J.C. (Parls) Duyckaerts, C. (Parls) Brice, A. (Parls) Stevanin, G. (Parls)

Hop/tal de la Pitié-Salpétriere, INSERM UMRS 975-CNRS UMR 7225-CRICM/NEB, Equipe Brice,
Paris, France

The hereditary spastic paraplegias (HSP) are clinically and genetically heterogeneous inherited
neurological disorders mainly characterized by progressive spasticity. Neuropathological studies have
shown retrograde degeneration (dying back) in the long descending and ascending tracts of the spinal
cord, particularly the pyramidal tract and the dorsal columns, especially in their terminal portions. The
symptoms can be associated, in complicated forms of HSP, with various neurological and
extraneurological signs. More than 46 genetic loci (SPG) have been identified, but only 21 genes have
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been cloned. The putative roles of the encoded proteins suggest that mitochondrial function, protein
folding and intracellular trafficking are implicated in the dying back of pyramidal tract axons in these
disorders.

A common form of autosomal recessive HSP associates spastic paraplegia, mental retardation or
cognitive deficits and thin corpus callosum. Most families (~60-80%) are linked to SPG11, while ~11%
of the families are linked to SPG15. SPG 771 and SPG15 encode spatacsin and spastizin, respectively,
two proteins of unknown function that are present in a same protein complex. So far, all but one of the
mutations found in SPG11 and SPG15 patients results in abnormally truncated proteins, suggesting
loss of function. We explored the intracellular and tissue localisations of these proteins with specific
polyclonal anti-spatacsin (SPG11) and anti-spastizin (SPG15) antisera that we developed. We
observed expression of both proteins in human and rat central nervous system, particularly strong in
cortical and spinal motor neurons as well as in retina. Both proteins were also expressed ubiquitously
and strongly in embryos. In cultured cells, these two proteins had similar diffuse punctate cytoplasmic
distributions. They partially co-localized with multiple organelles, particularly with protein-trafficking
vesicles, endoplasmic reticulum, microtubules and mitochondria. This first study of the endogenous
expression of spatacsin and spastizin shows similarities in their expression patterns that could account
for their overlapping clinical phenotypes and cooperation into a common protein complex.

P1.079

Development of peptide-vectors for CNS drug delivery across the blood brain barrier

David, M. (Marsellle) Payrot, N. (Marsellle) Fortoul, A. (Marsellle) Bakloul, K. gMarsellle) Molino,
Y. (Marsellle) Jabes, F. (Marsellle) Condo, J. (Marsellle) Gweu R. (Marseille)”, Clsternlno S.
(Parls) Scherrmann J.-M. (Parls) Malcor J.-D. (Montpelller) Lisowski, V. (Montpelller) Martinez,
J. (Montpelller) Dugave, C. (Sacla¥ Dive, V. (Saclay) Debarbleux F. (Marsellle) Rougon G.
gMarsellle) Jacquot, G. (Marseille) Vlleghe P. (Marsellle) Khrestchahsky, M. (Marsellle)
Vect-Horus SAS, Un:vers:te de la Med/terranee Marsellle France, Laborato:re de Biochimie,
Marsellle France, *U705 INSERM Paris, France, *IBMM, Montpellier, France, CEA, Saclay, France,
®IBDML, Marseille, France, "UMR6184 CNRS- Université de la Méditerranée Faculté de Médecine
Secteur Nord, NICN, Marseille, France

The blood-brain barrier (BBB) is a major obstacle in the treatment of diseases of the CNS because it
prevents the entry of many drugs in the brain. Some receptors expressed at the BBB are able to
perform transcytosis, i.e., to bring their natural ligand from the apical pole (lumen side of the blood
vessel) to the basal pole (nervous parenchyma side) of endothelial cells. We have set up a
technological platform to identify molecules that bind some of these receptors and to develop these
peptides vectors as peptide-vectors that cross the BBB. Screening complex peptide libraries on cloned
BBB receptors enabled us to characterize a family of peptides capable of carrying loads (S-Tag
peptide, antibody) within cells and across the BBB in vitro and in vivo. Chemical optimization
(truncation, Ala-scan, D-scan, etc.) of our peptide-vectors was undertaken to reduce their size, to
improve receptor affinity, plasma stability and bioavailability. The most successful peptide-vector was
coupled via different linkers to an analgesic peptide that does not pass the BBB. After radiolabelling
and in situ brain perfusion experiments, we obtained our first in vivo proof of concept on the relevance
of vectorization via BBB drug targeting peptide-vectors.

P1.080

TWEAK modulates blood brain barrier properties during central nervous system inflammation

DesplatJego, S. (Marsellle) Stéphan, D. (Marseille)", Sba| 0. (Marseille)', Gouget, T. (Marseille)",
Monges C. (Marsellle) Khrestchatisky, M (Marse|lle)
"Fac. de Médecine Nord/Université de la Méditerranée, CNRS UMR 6184 - NICN, Marseille, France

TWEAK (TNF weakly inducer of apoptosis) is a type ll-transmembrane protein, member of the TNF
ligand superfamily that can be cleaved to function as a soluble cytokine. TWEAK triggers multiple
cellular responses depending on cellular type and biological context when it binds its main receptor,
Fn 14, a TNF receptor superfamily member. The importance of TWEAK in CNS pathologies is
evidenced by data proving that blocking the effects of TWEAK with blocking antibodies or Fn14
soluble decoy receptors is efficient in animal models. We have recently shown that circulating
monocytes express membrane TWEAK during multiple sclerosis, suggesting that TWEAK could
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contribute to blood brain barrier (BBB) leakage and monocyte diapedesis. In order to further
characterize the mechanisms modulated by TWEAK in the BBB, we proposed to evaluate the
consequences of TWEAK exposure on the expression of cell adhesion, tight junction molecules and
metalloproteinases by brain microvascular endothelial cells (BMECs) forming an in vitro model of the
BBB. We have chosen to work on hMEC/D3, a human BMEC line established by P.O. Couraud
(Institut cochin, Paris). We have shown that hMEC/D3 cells do not express membrane or soluble
TWEAK but constitutively expressed Fn14 on their surface and that TWEAK/Fn14 stimulation up-
regulated pro-inflammatory cytokines in these cells. TWEAK stimulation increased ICAM-1 but not E-
selectin membrane levels on hcMEC/D3. We observed that TWEAK exposure during 24h led to a
significant increase of the BBB permeability assessed by passage of Lucifer yellow. In this context, we
found that TWEAK reduced significantly the levels of ZO-1, a tight junction marker in hcMEC/D3.
Finally, we observed an increased gelatinolytic activity in cerebral endothelial cells after TWEAK
exposure associated with increased cellular MMP-9. Our data support the contention that TWEAK
plays a role in BBB demise. We are now exploring whether other proteinases are involved in the up-
regulation of BBB proteolytic activity. We are also characterizing the transcriptome of hMEC/D3
stimulated by TWEAK, compared to cells exposed to rhTNF, to assess whether the biological effects
elicited by TWEAK involve signal transduction pathways distinct from those activated by TNF.

P1.081

Central effects of spadin on NTSR3 and TREK-1 trafficking and on brain neurogenesis

Devader, C. (Valbonne)', Mazella, J. (Valbonne)
'Institut de Pharmacologie Moléculaire et Cellulaire, CNRS UMR 6097, Sophia Antipolis, Valbonne,
France, *Institut de Pharmacologie Moléculaire et Cellulaire, Valbonne, France

Spadin, a peptide corresponding to Ala12-Arg28 of the propeptide released from the maturation of the
neurotensin (NT) receptor-3 (NTSR3)/sortilin displays strong antidepressant (AD) properties when
injected in mice (Mazella et al, PLoS Biol 2010). Its AD actions are the consequence of its ability to
block the electrical activity of the two pores potassium channel TREK-1. Preliminary experiments
showed that 125-radiolabeled-spadin specifically binds to TREK-1 and triggers its internalization. The
objectives were

1) to study the cellular trafficking of TREK-1 and NTSR3, also recognized by spadin, upon their
activation by the peptide and

2) to examine the effects of spadin on neuronal markers of neurogenesis.

We first observed that spadin incubation on neurones from WT and TREK-1 KO mice induced the
phosphorylation of Akt but with different kinetics of activation indicating that both NTSR3 and TREK-1
contribute to this stimulation. By using biotinylated cell surface proteins and immunoprecipitation, we
demonstrated that although spadin induced the sequestration of TREK-1 and NTSR3, the amount of
both proteins at the plasma membrane was increased following incubation with 0.1 yM spadin. This
indicates the presence of spare receptors and channels that are adressed to the cell surface when the
process of internalization is activated.

This regulatory mechanism of the expression of TREK-1 at the neuronal cell surface is crucial to
understand how to inhibit TREK-1 activity, a process responsible for the depression state.

In the second part of the work, we observed that spadin is able to regulate the expression of Psd95
and synapsin, two markers of synaptogenesis. These results will be discussed in relation to the role of
spadin in neurogenesis in mice.

P1.082
Cocaine activates salt-inducible kinase 1, as attested by TORC1/3 shuttling, and induces
MEF2C transcription factor in rat striatum

Dietrich, J.B. (Strasbourg)1, Takemori, H. (Osaka)z, Bertorello, A. (Stockholm)3, Zwiller, J.
gStrasbourg)1

CNRS, LINC, UMR 7237, UdS, Strasbourg, France, ’Nat. Institute Biomedical Innovation, Osaka,
Japan, 3Karolinska Institute, Stockholm, Sweden

Distinct forms of MEF2 transcription factor act as positive or negative regulators of dendritic spine
formation, with MEF2C playing a key regulator role in synapse plasticity. We report here a novel
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transduction pathway whereby acute or chronic cocaine treatment induced the expression of MEF2C
in rat striatum. The mechanism by which MEF2C was induced involves the subsequent activation of
the salt-inducible kinase SIK1 and the phosphorylation of HDAC5, a member of the class lla of
HDACSs. Cocaine activated SIK1 by phosphorylation on Thr-182 residue, which was accompanied by
the nuclear import of the kinase. In the nuclear compartment, SIK1 then phosphorylated HDAC5
causing the shuttling of its phospho-form from the nucleus to the cytoplasm of striatal neurons.
Activation of SIK1 by cocaine was further validated by the phosphorylation of TORC1/3, which was
followed by the shuttling of TORC proteins from the nucleus to the cytoplasm. Activation of MEF2C
was assessed by measuring the expression of the MEF2C gene itself, since the gene is known to be
under the control of its product. Given the importance of MEF2C in memory/learning processes, this
pathway is probably involved in long-term plasticity mechanisms triggered by cocaine, some of them
leading to drug dependence.

P1.083

Systematic mapping of integral membrane protein interactions using the membrane split-
ubiquitin system (M-SUS)

Dietschy, T. (Schlleren) Lentze, N. (Schlleren) Faria, D. (Regensburg) Schreiber, R.
Regensburg) Amaral, M. (L|sboa) Kunzelmann, K (Regensburg) Auerbach, D. (Schlleren)
Dualsystems Biotech AG, Schlleren Switzerland, Umvers:ty of Regensburg, Department of
Physiology, Regensburg, Germany, *University of Lisboa, Faculty of Sciences, Lisboa, Portugal

Integral membrane proteins and membrane-associated proteins represent approximately 30% of the
entire human proteome and constitute important drug targets. Yet, very little information is available
about interactions involving membrane proteins, mainly due to a lack of suitable methods. Here, we
present a simple and powerful method to screen membrane proteins for interaction partners, the
membrane split-ubiquitin system (M-SUS). M-SUS is a yeast-based genetic selection system which
identifies protein interactions directly at the membrane. Full-length integral membrane proteins are
fused to two small reporter modules. An interaction between the two proteins results in reporter
module reconstitution and subsequent transcriptional activation of genomic reporter genes. Thus, a
protein interaction at the membrane is converted into a genetic readout, selecting all cells expressing
an interacting protein pair. Substitution of one defined partner by a pool of candidates expressed from
a cDNA library of choice allows simultaneous screening of millions of potential interactors and the
discovery of novel interaction partners for a membrane protein of interest.

We demonstrate the versatility of the system by mapping the subunit topology of the heterotrimeric
sodium channel ENaC and by screening the beta-ENaC subunit against a human lung cDNA library to
identify novel interaction partners. Follow-up assays verify the identified interactors and also
demonstrate a role for several interactors in regulating ENaC activity.

In summary, M-SUS is a powerful tool to map protein interactions involving integral membrane
proteins and can also be used at high throughput to systematically map interactions of different
membrane protein classes, such as GPCRs, RTKs or ion channels.

P1.084

Allosteric mechanisms in mGlu,: a time-resolved FRET study

Doumazane, E. (Montpelller)12 Scholler, P. (Montpelller)”?’ Fabre, L. (Montpelller) , Zwier, J.M.
(Bagnols- sur—Ceze) Trinquet, E. (Bagnols-sur-Céze)’, Rondard, P. (Montpellier)'? P|n, J.-P.
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2CNRS UMRS5203 - Inserm U661 - Universités de Montpellier 1 et 2, Montpellier, France, 3Cisbio
Bioassays, Dpt. Technologie et Chimie, Bagnols-sur-Ceze, France

Allostery is central to the activation mechanism of neurotransmitter receptors and to their physiological
regulation. Moreover, it offers the opportunity for the development of modulators that enhance or
attenuate the response of a specific receptor to its natural agonist. For example, metabotropic
glutamate receptor subtype 2 (mGlu,) is under intense investigation to find allosteric enhancers with
antipsychotic activity.
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As all 8 mGlu receptors (mGIluRs), mGlu, belongs to the superfamily of 7 transmembrane receptors
and is a covalent homodimer. Both subunits contain an extracellular domain (ECD) responsible for
glutamate and orthosteric ligand binding; and a transmembrane domain (TMD) responsible for
downstream signaling and allosteric modulation. However, how these two domains communicate in a
dimeric receptor is poorly understood. We thus developed a powerful FRET-based technique to
monitor the conformational states of full-length mGlu; at the surface of living cells. This method
combines time-resolved FRET (trFRET) and SNAP-tag technologies and is performed in microplates.
While previous crystallographic studies suggested that the response to orthosteric agonists was
mediated by a significant dimeric rearrangement of the ECD, there was no experimental evidence for
such a conformational switch under physiological conditions. Here, we demonstrate for the first time
that orthosteric agonist-induced activation is associated with a significant rearrangement of the ECD in
the context of full-length mGlu,. Moreover, we describe mutations that freeze the ECD in its active or
resting conformation. Then, we show that positive and negative allosteric modulators, which bind into
the TMD, can distantly potentiate or attenuate the effect of orthosteric agonists on the ECD
conformation. Surprisingly, a mutation in the TMD that functionally uncouples mGlu, from G protein,
also potentiates the effect of orthosteric agonists. Finally, we evaluate how the G protein state and
other factors may influence the conformational switch of the ECD of mGlu,.

Taken together, our results bring to light new aspects of the allosteric functioning of mGlu, and
demonstrate the advantage of trFRET for drug discovery and for structure-function studies of
neurotransmitter receptors.

P1.085

V-ATPase membrane sector associates with synaptobrevin to modulate neurotransmitter
release

ElFar, O. (Marseille)"?, Di Giovanni, J. (Marseille)'?, Boudkkazi, S. (Marseille)'?, Mochida, S.
(Tokyo)®, Bialowas, A. (Marseille)'?, Samari, N. (Marseille)'?, Lévéque, C. (Marseille)"**, Youssouf, F.
(Marseille)1’2, Brechet, A. (Marseille)1'2, Iborra, C. (Marseille)1'2, Maulet, Y. (Marseille)1'2, Moutot, N.
gMarseiIIe)m, Debanne, D. (Marseille)1’2, Seagar, M. (Marseille)1'2

Faculté de Médecine - Secteur Nord Université de la Méditerranée, Marseille, France, ’INSERM
UMR 641, Marseille, France, 3Tokyo Medical University, Department of Physiology, Tokyo, Japan,
“Centre d'Analyse Proteéomique de Marseille (CAPM), Marseille, France

Acidification of synaptic vesicles by the vacuolar proton ATPase (V-ATPase) is essential for loading
with neurotransmitter. We identified a direct interaction between the c-subunit of the V-ATPase
membrane domain VO and the v-SNARE VAMP2. Interaction domains were mapped to the
membrane-proximal domain of VAMP2 and the cytosolic 3.4 loop of c-subunit. Acute perturbation of
this interaction with c-subunit 3.4 loop peptides did not affect synaptic vesicle proton pump activity but
induced a substantial decrease in release probability, inhibiting glutamatergic as well as cholinergic
transmission in mammalian cortical slices and cultured sympathetic neurons respectively. Our data
identify a molecular link between V-ATPase and SNARE-mediated fusion and suggest that V-ATPase
V0 sector ensures two independent functions: proton transport by a fully assembled V-ATPase and a
role in SNARE-mediated neurotransmitter rerlease.

P1.086

Identification of the acylguanidine MRT-83 as a novel potent Smoothened antagonist

Faure, H. (Gif—Sur—Yvette)1, Roudaut, H. (Gif—sur—Yvette)z, Gorojankina, T. (Gif—sur—Yvette)Z, Traiffort,
E. (Gif—sur—Yvette)z, Schoenfelder, A. (IIIkirch)3, Mann, A. (IIIkirch)3, Solinas, A. (Siena)4, Manetti, F.
gSiena)“, Taddei, M. (Siena)’, Ruat, M. (Gif-sur-Yvette)

CNRS UPR3294, INAF, Laboratoire NED, TSND, Gif-Sur-Yvette, France, INAF CNRS UPR3294,
91198, Gif-sur-Yvette, France, *Laboratoire d'Innovation Thérapeutique CNRS UMR 7200, 67401,
lllkirch, France, 4Depan‘ment of Pharmaceutical and Applied Chemistry, University of Siena, 563100,
Siena, Italy

The small-molecule inhibitor GDC-0449 targets the Smoothened (Smo) receptor and holds great
promise for treating medulloblastoma driven by mutations in the Hedgehog (Hh) pathway as well as
several Hh-dependent cancers (Scales and de Sauvage, 2009). However, a Smo mutation arising
within the sixth putative transmembrane domain of Smo and disrupting the ability of GDC-0449 to bind
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Smo, was found in the tumor of a medulloblastoma patient who had relapsed after an initial response
to the drug (Rudin et al., 2009; Von Hoff et al., 2009). A Smo mutation occurring at a homologous
position in mouse Smo was also observed in a GDC-0449-resistant mouse model of medulloblastoma
(Yauch et al., 2009). Therefore, the development and characterization of novel Smo antagonists have
valuable therapeutic interests.

Using a pharmacophoric model-based virtual screening strategy, we have recently reported the
identification of the acylthiourea MRT-10 and the acylurea MRT-14 as members of novel families of
Smo antagonists (Manetti et al., 2010). These new leads have rapidly allowed us to develop a new
series of Smo inhibitors with high potency (Roudaut et al., in press) to which MRT-83 belongs. MRT-
83 perfectly fits with the proposed pharmacophoric model for Smo antagonists that we have recently
proposed. In respect to MRT-10 or MRT-14, MRT-83 is featuring the following structural differences:
(i) a guanidine is replacing the thiourea or urea functions;

(ii) a methyl residue is introduced in the central phenyl ring;

(iii) the lateral amide is formed with biphenylcarboxylic acid.

These discrete structural differences may account for the increased potency of MRT-83 observed in
various in vitro Hh-based assays.

MRT-83 inhibits Bodipy-cyclopamine binding to human Smo and ShhN-mediated proliferation of rat
granule cell proliferation with a nanomolar potency similar to GDC-0449. Our experiments
demonstrate that MRT-83 did not display significant agonist or antagonist Wnt signaling activity
evaluated by a Tcf/Lef-dependent luciferase assay. These data indicate that MRT-83 and its
derivatives that are under development should be valuable tools for investigating the mode of action of
Smo inhibitors and for characterizing Smo functions both in vitro and in vivo.

P1.087

Convulsant doses of a dopamine D1 receptor agonist result in ERK-dependent increases in
Zif268 and Arc/Arg3.1 expression in mouse dentate gyrus

Gangarossa, G. (Montpellier)', Fisone, G. (Stockholm)?, Valjent, E. (Montpellier)’

'Institut de Génomique Fonction. - Univ. Montpellier 1 & 2, CNRS UMR 5203 - INSERM U.661, Dépt.
de Neurobiologie, Montpellier, France, ®Karolinska Institutet, Neuroscience, Stockholm, Sweden

Activation of dopamine D1 receptors (D1Rs) has been shown to induce epileptiform activity. In this
study we have characterized the molecular changes occurring in the mouse hippocampus in response
to the administration of SKF81297, a D1-like family agonist. Systemic administration of SKF81297 (5.0
mg/kg, i.p) induced behavioural seizures-like events and transient electrophysiological discharges in
the dentate gyrus (DG), which are prevented by the D1-type receptor antagonist, SCH23390. The
effect of SKF81297 was accompanied by increased phosphorylation of the extracellular signal-
regulated protein kinases 1 and 2 (ERK) selectively observed in the granule cells layer of the DG.
SKF81297-induced ERK activation was totally abolished pharmacological of genetic inactivation of
D1Rs. In addition, SKF81297 increased phosphorylation of the ribosomal protein S6 and histone H3,
two downstream targets of ERK. These effects were prevented by genetic inactivation of D1Rs, or by
pharmacological blockade of MEK, the upstream kinase of ERK. SKF81297 was also able to induce
plasticity-associated genes (Zif268 and Arc/Arg3.1) in an ERK-dependent manner. Interestingly, the
CB1 receptor agonist, CP55,940, prevented acute seizures induced by SKF81297 and strongly
reduced ERK activation. We hypothesized that the presence of CB1 receptors in glutamatergic
hippocampal neurons could provide protection against SKF81297-induced seizure-like events. We are
currently assessing the involvement of the glutamatergic transmission in the regulation of ERK
induced by SKF81297.

P1.088

Parvalbumin-positive interneurons contribute to inhibitory and dis-inhibitory feedforward
circuits int the lateral amygdala

Gastrein, P. (Basel)', Cassassus, G. (Basel)', Grenier, F. (Basel)', Liithi, A. (Basel)'
Friedrich Miescher Institute, Basel, Switzerland

Plasticity of neuronal circuits in the amygdala is thought to play a central role in auditory fear

conditioning, a simple form of associative learning. Integration and plasticity of excitatory sensory
inputs onto lateral amygdala (LA) projection neurons (PNs) is critically involved in the initial stages of

Copyright © 2011 Société des Neurosciences



associative learning. However, little is known about the local inhibitory circuits. We have investigated
the functional properties of inhibitory circuits containing Parvalbumin-positive interneurons (PV+ INs),
which represent 25% of GABAergic interneurons in the LA. Using multiple whole-cell recordings in
brain slices obtained from mice expressing EGFP in PV+ INs, we found that the LA contains two
distinct subpopulations of PV+ INs: About 80% of PV+ INs are highly connected to local PNs (>60%
connectivity) and receive strong extrinsic input from cortical and thalamic afferents. This subpopulation
mediates classical feedforward inhibition onto local PNs. In contrast, about 20% of PV+ INs are not
connected to local PNs (but to other INs) and receive much weaker extrinsic sensory inputs. We
propose that this subpopulation of PV+ INs contributes to feedforward dis-inhibition and thus likely
represents an important regulatory component in the LA circuitry.

P1.089

TRPC6 channels: an unsuspected zinc entry pathway in cortical neurons?

Gibon, J. (Grenoble) Tu P. (Pans) Bohic, S. (Grenoble) Richaud, P (St Paul les Durances)’
Arnaud J. (Grenoble) Zhu, M. (Colombus) Boulay, G. (Sherbrooke) Bouron, A. (Grenoble)
"UMR CNRS 5249 Laboratoire de Chimie et Biologie des Métaux, Grenoble France, ?Institut de
Biologie de I'Ecole Normale Supérieur, CNRS UMR 8197, Parls France, >INSERM U836 Grenoble
Institut des Neurosciences, ESRF, UJF, Grenoble, France *CNRS -UMR 6191, St Paul les Durances,
France, ’INSERM U884, LBFA, Grenoble France, °Center for Molecular Neurobiology, Ohio State
University, Colombus, United States, ’Department of Pharmacology, Faculty of Medicine and Health
Sciences, University of Sherbrooke, Sherbrooke, Canada

Recent data showed that some mammalian TRP channels (like TRPA1, TRPML1, TRPM7 or TRPVG6)
can function as physiological metal-conducting pathways. For instance, TRPCB6, a diacylglycerol-
sensitive cation channel, can favour the entry of Fe (biochem J, 2004, 378:975). This result prompted
us to verify whether the over-expression of TRPC6 channels could alter the cellular content of Fe. In
fact HEK-293 cells stably over-expressing TRPCG6 channels have the same Fe content as HEK-293
cells. However, they are specifically enriched in Zn and S but impoverished in Cu. Experiments
conducted with the specific fluorescent Zn indicator FluoZin-3 showed that the over-expression of
TRPCG6 channels enhances the size of the pool of chelatable Zn. Moreover, activating TRPC6
channels by means of DAG analogues triggers the entry of Zn. In addition, the over-expression of
TRPCG6 channels enhances the sensitivity of cells to an oxidative stress. Experiments were conducted
on cortical neurons kept in primary cultures which express DAG-sensitive channels (J Neurochem,
2009 108:126). Neuronal DAG-sensitive channels permit the entry of Zn even in the presence of an
exceeding concentration of Ca (2mM Ca and 2uM Zn). Using hyperforin as an activator of TRPCB,
electrophysiological experiments showed that these channels can transport zinc in cortical neurons. In
these cells, hyperforin-sensitive channels co-exist with voltage-gated channels, AMPA and NMDA
receptors, which are all known to transport Zn. The ability of these channels to regulate the size of the
mobilizable pools of Zn was compared. The main intracellular pools of Zn in neurons are
metallothioneins, an important family of Zn-binding proteins which reversibly bind this metal,
mitochondria and synaptic vesicles. The data collected indicate that the entry of Zn through TRPC6
channels can influence the size of the mobilizable pools of Zn without affecting the mitochondrial pool
of zinc. By showing that TRPC6 channels constitute an unsuspected Zn entry pathway, our study
reveals an unanticipated role of TRPC6 channels in zinc homeostasis.

P1.090

Monocyte chemoattractant protein-1 (MCP-1/CCL2) secreted by injured hippocampus is a
chemotactic factor for human nasal olfactory stem cells

Girard, S.D. (Marsellle) , Baranger, K. (Marsellle) Stephan, D. (Marsellle) Devéze, A. (Marseille)S,
vaet E. (Marsellle) Roman F.S. (Marsellle) Feéron, F. (Marsellle)

"Laboratoire de Neuroblolog/e des Interactions Cellulaires et Neurophysropatho/og/e Aix-Marseille
Université, Faculté de Médecine, CNRS UMR-6184, Marseille, France, °Laboratoire de Neurobiologie
des Processus Mnésiques, Aix-Marseille Université Centre St Charles, CNRS UMR 6149 Péle 3C,
Marseille, France, 3Dépan‘ement ORL, Hépital Universitaire Nord, AP-HM, Marseille, France

Stem cell-based therapy has been proposed as a potential means of treatment for a variety of brain
disorders including strokes and brain trauma. Among various candidates, we focused our attention on
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adult stem cells from the human olfactory lamina propria, located in the nose. Previously, we showed
that these stem cells, grafted in a rodent amnesic model, survive in injured brain areas and promote
recovery of learning and memory abilities. Interestingly, olfactory stem cells migrate to lesioned
hippocampi after transplantation in the cerebrospinal fluid or the blood, even when the graft is
performed one month post-lesion, a delay required for raising high numbers of stem cells from a
patient with acute brain injury. The aim of this study was to better understand the molecular
mechanisms underlying stem cell-targeted migration towards lesioned hippocampus. For this purpose,
a comparative transcriptome study of healthy and damaged hippocampi, using whole-genome mouse
DNA microarray, was performed. We report that, one month post-lesion, some immune and
inflammatory molecules were still over-expressed and, among these proteins, three cytokine
candidates - MCP-1/CCL2, SPP1 and CXCL10 - known for their chemotactic properties, were
selected. Using immunofluorescence microscopy, we observed that olfactory stem cells expressed the
main receptors for these cytokines. However, in vitro chemotaxis assays, based on modified Boyden
chambers, revealed that only human or mouse MCP-1/CCL2 induced a strong chemotactic effect on
human olfactory stem cells. In further studies, we will assess the in vivo stem cell attractiveness of
MCP-1/CCL2 by infusing this chemokine in unlesioned hippocampus.

P1.092

Manic-like response to amphetamine or sleep deprivation in rats is decreased by protein
kinase C inhibition
Abrial, E. (Lyon)1, Etievant, A. (Lyon)1, Betry, C. (Lyon)1, Bourcier-Lucas, C. (Lyon)1, Scarna, H.
gLyon)1, Lucas, G. (Lyon)', Haddjeri, N. (Lyon)', Lambas-Sefias, L. (Lyon)’

Laboratoire de Neurobiologie Psychiatrique, Université Lyon 1, Lyon, France

Protein kinase C (PKC) has emerged as a novel molecular target in neurological and psychiatric
disorders. Recent clinical trials show that tamoxifen, an antiestrogenic drug which also exhibits PKC
inhibitory properties, induces a significant improvement of mania in bipolar disorder patients1’2.

In order to further define the role of PKC in the development of mania, we investigated the potential
efficacy of tamoxifen and the selective PKC inhibitor chelerythrine to decrease manic-like behaviors
triggered by amphetamine administration or REM-sleep deprivation, two putative animal models of the
manic state of bipolar disorder.

Our results showed that amphetamine-induced hyperlocomotion was prevented by a single
administration of either tamoxifen (80 mg/kg, i.p.) or chelerythrine (3 mg/kg, s.c.), as previously
reported for the mood stabilizer lithium and other anti-manic agents3'4. We demonstrated that a 72-
hour REM-sleep deprivation produced a striking enhancement of locomotor activity and an increased
latency to sleep. These manic-like behaviors were reduced by lithium and aripiprazole, an atypical
antipsychotic clinically efficient in acute mania. Interestingly, PKC inhibitor chelerythrine (3 mg/kg, s.c.)
did not affect sleep latency but reduced the augmentation of locomotor activity induced by sleep
deprivation. Our results further support a role for the PKC signaling system in the pathophysiology of
the manic phase of bipolar disorder, and provide new insights on the use of PKC inhibitors as possible
novel treatments for mood disorders.

1. Zarate CA, Singh JB, Carlson PJ, et al. Bipolar Disord. 2007;9(6):561-570.

2.Yildiz A, Guleryuz S, Ankerst DP, Ongur D, Renshaw PF. Arch. Gen. Psychiatry. 2008;65(3):255-
263.

3. Kalinichev M, Dawson LA. Int J Neuropsychopharmacol. 2011:1-17.

4. Thakker-Varia S, Jean YY, Parikh P, et al. J. Neurosci. 2010;30(28):9368-9380.
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Thalamocortical projections to the premotor cortical areas following unilateral lesion of
primary motor cortex (M1) in macaque monkeys in presence or absence of anti-Nogo-A
antibody treatment

Adijia, H. (Fribourg)', Wyss, A. (Fribourg)', Mir, A. (Basel)’, Schwab, M. (Zurich)’, Belhaj-Saif, A.
gFribourg)1, Rouiller, E.M. (Fribourg)'
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The premotor cortical area (PM) contributes to the preparation and programming of skilled
movements. While the thalamocortical projections to M1, the dorsal premotor cortex (PMd) and the
ventral premotor cortex (PMv) have been extensively described in intact macaques, almost nothing is
known about the patterns of thalamocortical projections to PM after unilateral lesion of M1,
representing an important issue as PM was shown to contribute to the incomplete functional recovery.
The goal of the present study was to investigate the thalamocortical projections to PM in macaque
monkeys after unilateral lesion of M1 and to assess the influence of anti-Nogo-A antibody treatment.
The origin of the thalamic projections to PM was derived from injections of the retrograde
neuroanatomical tracer BDA into PM in ten adult monkeys. Three monkeys were intact and seven
monkeys were subjected to a unilateral cortical lesion produced by microinfusion of ibotenic acid in the
hand area of M1. In the lesioned monkeys, three monkeys were treated with the anti-Nogo-A antibody
and four monkeys were untreated. The anti-Nogo-A antibody treatment was delivered immediately
after the lesion during 4 weeks. Following hand dexterity recovery, BDA was injected in PM on the
lesioned hemisphere. The distributions of BDA-labelled neurons in the thalamus was plotted and then
superimposed to photomicrographs obtained from the corresponding Nissl and/or SMI-32 stained
sections. The number of retrogradely BDA-labeled thalamocortical neurons was normalized based on
the volume of the BDA injection sites in PM. The normalized number of labeled thalamocortical
neurons was significantly enhanced in the monkeys subjected to M1 lesion, as compared to the intact
monkeys. However, there was no difference between the untreated and the anti-Nogo-A antibody
treated monkeys. The distribution of labeled neurons across the thalamic nuclei of origin was
comparable in the 3 subgroups of monkeys, with a predominance in the ventral thalamic nuclei, mainly
VL. The present data suggest that, as a result of lesion in M1, some thalamic inputs originally sent to
M1 may be redirected to PM.

P1.094
IFNy triggers a LIGHT-dependent selective death of motoneurons contributing to the non-cell-
autonomous effects of mutant SOD1

Aebischer, J. (Marseille)', Cassina, P. (Montevideo)?, Otsmane, B. (Marseille)', Moumen, A.
(Marseille)1, Seilhean, D. (Paris)3, Meininger, V. (Paris)4, Barbeito, L. (Montevideo)z, Pettmann, B.
gMarseiIIe)1, Raoul, C. (Marseille)'

INSERM, INMED, Equipe INSERM-Avenir RAOUL, Marseille, France, ®Facultad de Medicina,
UdelaR, Instituto Clemente Estable and Institut Pasteur de Montevideo, Montevideo, Uruguay,
3Dépan‘ement de Neuropathologie, UPMC Université Paris, Assistance Publique Hépitaux de Paris,
Hopital de la Pitié-Salpétriere, Paris, France, *Fédération des Maladies du Systeme Nerveux, Division
Paul Castaigne, Hopital de la Pitié Salpétriere, Paris, France

Amyotrophic lateral sclerosis (ALS) is an incurable neurodegenerative disease that primarily affects
motoneurons in the brain and spinal cord. Dominant mutations in superoxide dismutase-1 (SOD1)
cause a familial form of ALS. Mutant SOD1-damaged glial cells contribute to ALS pathogenesis by
releasing neurotoxic factors, but the mechanistic basis of the motoneuron-specific elimination is poorly
understood. Here, we describe a motoneuron-selective death pathway triggered by activation of
Lymphotoxin-f receptor (LT-BR) by LIGHT, and operating by a novel signaling scheme. We show that
astrocytes expressing mutant SOD1 mediate the selective death of motoneurons through the
proinflammatory cytokine interferon-y (IFNy), which activates the LIGHT-LT-BR death pathway. The
expression of LIGHT and LT-BR by motoneurons in vivo correlates with the preferential expression of
IFNy by motoneurons and astrocytes at disease onset and symptomatic stage in ALS mice.
Importantly, the genetic ablation of Light in an ALS mouse model retards progression, but not onset, of
the disease and increases lifespan. We propose that IFNy contributes to a cross-talk between
motoneurons and astrocytes causing the selective loss of some motoneurons following activation of
the LIGHT-induced death pathway.
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Chronic hyperammonemia alters the circadian rhythms of corticosteroid hormone levels and of
motor activityin rats

Ahabrach, H. (Tetouan)1, Piedrafita, B. (Valence)z, Ayad, A. (Tetouan)3, EI Mlili, N. (Valence)z, Errami,
M. (Tetouan)®, Felipo, V. (Valence)?, Llansola, M. (Valence)

"Université Abdelmalek Essadi, Faculté des Sciences de Tetouan, Neurobiologie, Biologie et Santé,
Tetouan, Morocco, *Centro de Investigacion Principe Felipe, Laboratory of Neurobiology, Valence,
Spain, *Faculte des Sciences, Université Abdelmalek Essaadi, Departament de Biologie, Tetouan,
Morocco

Patients with liver cirrhosis may present hepatic encephalopathywith a wide range of neurological
disturbancesand alterations in sleep quality and in the sleepwakecircadian rhythm. Hyperammonemia
is a maincontributor to the neurological alterations in hepaticencephalopathy. We have assessed, in
an animal modelof chronic hyperammonemia without liver failure, theeffects of hyperammonemia per
se on the circadianrhythms of motor activity, temperature, and plasma levelsof adrenal corticosteroid
hormones. Chronic hyperammonemiaalters the circadian rhythms of locomotoractivity and of cortisol
and corticosterone levels in blood.Different types of motor activity are affected
differentially.Hyperammonemia significantly alters the rhythm ofspontaneous ambulatory activity,
reducing strongly ambulatorycounts and slightly average velocity during thenight (the active phase)
but not during the day, resultingin altered circadian rhythms. In contrast, hyperammonemiadid not
affect wheel running at all, indicating that itaffects spontaneous but not voluntary activity.
Verticalactivity was affected only very slightly, indicating thathyperammonemia does not induce
anxiety. Hyperammonemiaabolished completely the circadian rhythm of corticosteroidhormones in
plasma, completely eliminatingthe peaks of cortisol and corticosterone present in controlrats at the
start of the dark period. The data reportedshow that chronic hyperammonemia, similar to that
presentin patients with liver cirrhosis, alters the circadianrhythms of corticosteroid hormones and of
motor activity. This suggests that hyperammonemia would be a relevantcontributor to the alterations in
corticosteroid hormonesand in circadian rhythms in patients with liver cirrhosis.

Key words: hepatic encephalopathy; body temperature;plasma corticosterone; locomotor activity;
wheel running;cosinorhosis.
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Frataxin depletion in zebrafish embryo, towards a novel animal model for Friedreich ataxia

Alavi, M. (Paris)"?, Yanicostas, C. (Paris)"?, Rustin, P. (Paris)?, Soussi-Yanicostas, N. (Paris)"?
"CRICM-UPMC/Inserm UMRS 975, CNRS UMR7225, GHU Pitié-Salpétriere, Paris, France, °INSERM
U763, Hopital R. Debré, Paris, France

Friedreich ataxia (FRDA), the most common form of hereditary ataxia is an autosomal recessive
neurodegenerative disorder affecting the central and peripheral nervous system. FRDA patients also
frequently display cardiomyopathy. FRDA is caused by a trinucleotide (GAA) repeat expansion in the
first intron of the nuclear frataxin (FRX) gene leading to markedly reduced synthesis of FRX mRNA
and thus, reduced accumulation of the encoded mitochondria targeted protein, frataxin. Although
several animal models of the disease have provided insights into the physiological role of frataxin as
well as its requirement for the disease process, the precise role of the protein remains largely
unknown.

A faithful FRDA animal model must display reduced, albeit not full, frataxin depletion to reproduce the
situation observed in patients (5 to 15% compared to wild-type levels) and avoid the embryonic
lethality induced by full depletion of the protein. Here we report immunocytochemical and biochemical
analyses of zebrafish embryos showing severe frataxin depletion as the result of morpholino-
oligonucleotide-mediated depletion of the zebrafish FRX gene.
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We observed that while complete, or nearly complete, frataxin depletion impairs development and
embryo viability, as previously described for other frataxin deficient animal models, severe, albeit not
full, frataxin inactivation affects several organs or tissues, including the ear, and of particular interest,
spinal motor neuron axons, cerebellum and heart. These embryos also show motility defects, as the
likely result of abnormal motorneuron axon growth and guidance and decreased number of cerebellar
Purkinje and granule cells. We will also describe the mitochondrial respiration and oxydative stress
response in these zebrafish embryos.

P1.097

Antiparkinsonian action of a selective group Ill metabotropic glutamate receptor agonist is
associated with reversal of subthalamonigral overactivity

Amalric, M. (Marseille)1, Lopez, S. (Marseille)1, Jouve, L. (Marseille)z, Kerkerian-Le Goff, L.
gMarseiIIe)z, Salin, P. (Marseille)2

Univ. d'Aix-Marseille | -, CNRS UMR 6155, Marseille, France, 2IBDML, IC2N, UMR 6216, Marseille,
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Parkinson's disease (PD) is a progressive neurodegenerative disorder that affects 1% of the
population over 50 year old. The loss of dopaminergic neurons in the substantia nigra pars compacta
(SNc) results in DA depletion at striatal projections and overactive glutamate activity in the basal
ganglia (BG). Metabotropic glutamate receptors (mGluRs) are G-protein-coupled glutamate receptors
that are abundantly expressed in the BG.

Group | (mGlu1/5),

group Il (mGlu2/3) and

group Il (mGIlu4/7/8) receptors are located at key synapses of the BG and represent ideal targets to
regulate abnormal glutamate and GABA transmission in PD.

We provided evidence that, in a rat model of early parkinsonism, nigrostriatal dopamine denervation
produces akinetic deficits (delayed reaction times in operant responding) that can be alleviated by
mGlu5 receptor blockade (Breysse et al. 2002) and mGlu4 or 7 receptor activation (Lopez et al. 2007;
Greco et al. 2010). The intensity of the akinetic deficits were correlated to an increase of the neuronal
metabolic activity of the subthalamic nucleus (STN) and the substantia nigra pars reticulata (SNr)
assessed by an increased gene expression of cytochrome oxidase subunit | (Col) (Breysse et al.
2003, Oueslati et al. 2005). No change in the pallidal neuronal metabolic activity was found. The
present results show that systemic administration over 2-3 weeks of daily treatment with MPEP,
mGlu5 receptor antagonist or ACPT-1, a selective mGlu4,7,8 receptor agonist, alleviates the akinetic
symptoms of 6-OHDA-lesioned rats by normalizing the enhanced metabolic activity of the STN and to
a lesser extent the SNr. Paradoxically, ACPT-1 treatment also impaired behavioral performance of
sham-operated rats that could be correlated with an increased expression of Col activity in the lateral
part of the SNr. These results show that selective ligands of mGlu4, 5, 7 or 8 receptors regulate the
overactive subthalamo-nigral connection in Parkinson's disease and may therefore represent a
pharmacological tool alternative to the dopatherapy.

Supported by CNRS, EranetNeuron program, ANR and Fondation de France
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Serotonin 4 receptors triggers adaptive mechanisms to limit cocaine reward

Aribo, O. (Montpellier)1, Laurent, L. (Montpellier)1, Mendizabal, V. (Barcelona)z, Jean, A. (Montpellier)1,
Maldonado, R. (Barcelona)?, Bockaert, J. (Montpellier)', Compan, V. (Montpellier)’

'Institut de Génomique Fonctionnelle, Montpellier, France, ? aboratori de Neurofarmacoligia,
Barcelona, Spain

Anorexia induced by activation of serotonin (5-HT, 5-hydroxytryptamine) receptors 4 (5-HTR,) is
mediated by addictive components, in the nucleus accumbens, a brain structure involved in reward.
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“Ecstasy” triggers activation of an identical 5-HTR, pathway to reduce appetite. Here, cocaine was
also found to require 5-HTR, to reduce appetite in food-deprived mice. Subsequently, we thought that
an absence of 5-HTR, interrupts adaptive processes that “slow down” motivation for cocaine and food.
The phosphorylated cAMP-reponsive element binding protein (pCREB), in the nucleus accumbens
(NAc), is central in regulating motivation. Cocaine-induced increases in the levels of pCREB, in the
NAc, was reduced in mice lacking 5-HTR, or treated with a 5-HTR, antagonist (RS39604). In an
operant intravenous self-administration model under a progressive ratio schedule of reinforcement, the
5-HTR,4 KO mice exhibited elevated levels of lever pressing for cocaine injections of 0.5 mg.kg
1.injection'1. Impaired pCREB is then concordantly associated with a higher motivation to self-
administer a low dose of cocaine in the absence of 5-HTR,. It was however transient (for the first 4
consecutive days of training), suggesting that dependence to cocaine in null mice decreased to reach
a wild-type level. FosB and AFosB enhanced cocaine dependence. Injecting acutely cocaine in KO
mice was not sufficient to maintain an increase in the levels of FosB mRNA, in the NAc, for 3 hours.
Increased in the truncated form of FosB, AFosB mRNA expression, in the NAc, following cocaine, was
reduced by 60% in the absence of 5-HTR,. KO mice were not more motivated for a higher amount of
food, suggesting that pathological motivation for food and cocaine may use different process.
Together with previous studies, findings suggest that activation of 5-HTRy, in the NAc, may represent
an adaptive process that challenges the rewarding effect of cocaine, but a “mistaken message”
whereby the brain misevaluates the physiological need to eat and, perhaps trigger depressive-like
signs.

P1.099

Identification of a 23aa peptide inhibitory of polyglutamine aggregation and pathogenesis in a
Drosophila model of Huntington's disease

Arribat, Y. (Montpellier)1, Bonneaud, N. (Mont eIIier)1, Talmat Amar, Y. (Montpellier)1, Layalle, S.
Montpellier)1, Parmentier, M.-L. (Montpellier)’, Maschat, F. (Montpellier)1

Institut de Génomique Fonction. Univ. de Montpellier 1 & 2, CNRS UMR 5203-INSERM U661, Dépt.
de Neurobiologie, Montpellier, France

Huntington's disease (HD) is caused by expansion of the polyglutamine (polyQ) tract in the human
Huntingtin (hHtt) protein (polyQ-hHtt). Although this mutation behaves dominantly, hit loss of function
may also contribute to HD pathogenesis. In particular N-terminal fragments of both Drosophila and
Human wild-type Htt have been previously shown to specifically protect polyQ-hHtt-induced cellular
defects (Mugat et al., 2008, Human Molecular Genetics). A screen in mammalian culture cells allowed
the identification of a 23aa peptide (pep42) lying within these normal Htt fragments that is able to
rescue polyQ-hHtt aggregation. Using a Drosophila model of Huntington's disease, we confirmed the
inhibitory abilities of pep42 on different polyQ-hHtt induced phenotypes, such as aggregation, eye
degeneration, axonal trafficking of vesicles and larval locomotion, therefore demonstrating its
therapeutic effect in vivo. We found that pep42 does not specifically target the polyQ, but directly
interacts with the N-terminal part of Huntingtin. This allowed to design the molecular mechanism
whereby pep42 is acting to prevent polyQ-hHtt induced phenotypes and so potentially prevent
Huntington's disease.

P1.100
Vulnerability of Substantia nigra dopaminergic neurons to the reverse functioning of glutamate
transporters: a new model of Parkinson's disease?

Assous, M. (Marseille)', Nafia, I. (Pessac)?, Salin, P. (Marseille)', Had, L. (Marseille)', Melon, C.
gMarseiIIe)1, Kerkerian-Le Goff, L. (Marseille)1, Kachidian, P. (Marseille)1

IBDML, UMR6216 (CNRS/Aix-Marseille Université), Marseille, France, ®Present Adress Fluofarma,
Pessac, France
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The main neuropathological feature of Parkinson's disease (PD) is the progressive degeneration of
dopaminergic (DA) neurons of substantia nigra pars compacta (SNc). Glutamate-mediated
mechanisms are thought to contribute to the progression of the neuropathological process via
excitotoxicity. Our working hypothesis is that altered functioning of excitatory amino acid transporters
(EAAT) might contribute to the cell death process. Indeed, in PD state, DA neurons are submitted to
intense and repetitive stimulation from overactive glutamate terminals, a condition known to favor the
reverse functioning of EAAT. We previously showed using cultured mesencephalic neurons that DA
neurons are preferentially vulnerable to EAAT reverse functioning mimicked by the substrate inhibitor
PDC. In those neurons, oxidative stress increases the sensitivity to NMDA receptor-mediated
excitotoxicity. Here we provide in vivo evidence that an acute intranigral PDC injection (300nmoles)
could represent a new PD model reproducing cardinal cellular features of the pathology.

As soon as 4 days after its injection, PDC leads to a specific loss of SNc DA neurons sparing GABA
neurons of SN reticulata. Second, the degeneration progresses over time (14 to 55% cell loss
between 4 to 60 days post-injection), and exhibits a specific topography, with a preferential
vulnerability of the posterior vs anterior part of SNc, reminiscent of that seen in PD. Neuronal loss is
associated with microglial and astroglial reactivity up to 30 days post-injection, but thereafter, it
continues to progress after extinction of glial responses (between 30 and 60 days).

Despite the neuronal loss in SNc, no loss in tyrosine hydroxylase immunostaining was measured in
the striatum and no significant motor deficit was observed up to 60 days after PDC injection. All these
features are consistent with presymptomatic PD model, in which compensatory processes at DA
terminal levels might mask the primary cellular loss. Current work investigates whether this model can
spontaneously evolve towards symptomatic phase at longer post-injection time and examines the
contribution of NMDA receptors and oxidative stress in the PDC-induced neurodegeneration.

This work was supported by CNRS, Univ de la Méditerranée and France Parkinson

P1.101
Age-dependent upregulation of specific matrix metalloproteinases (MMPs) and tissue
inhibitors of MMPs (TIMPs) in the 5xFAD mice model of Alzheimer's disease

Baranger, K. (Marseille)1, Marchalant, Y. (Marseille)1, Bernard, A. (Marseille)1, Py, N. (Marseille)1,
Weinhard, L. (Marseille)1, Charrat, E. (Marseille)1, Khrestchatisky, M. (Marseille)’, Rivera, S.
Marseille)1

Université de la Méditerranée, Aix-Marseille Il, NICN UMR6184 CNRS, Marseille, France

We have previously demonstrated that MMPs and TIMPs are pleiotropic proteins involved in nervous
system degeneration, plasticity and inflammation. MMPs can also degrade Abeta and possibly
process the amyloid precursor protein (APP). All this may affect the APP/Abeta metabolism with
uncertain consequences for the pathological outcome. Surprisingly, the role of MMPs and TIMPs in
the pathogenesis of Alzheimer's disease has been relatively overlooked, despite their potential in
regulating the metabolism of APP/AB, synaptic function, and neuroinflammation, a major risk factor of
the disease. We hypothesize that the MMP/TIMP balance affects these parameters and therefore
influences the outcome of the pathology. In order to test this hypothesis, we have characterised the
expression and activity of MMPs and TIMPs across age in the 5xFAD transgenic mice model, using
quantitative real time PCR (qPCR), immunoblotting, zymography and immunohistochemistry
techniques. We show upregulated levels of TIMP-1 and MMP-12, in the brain of AD transgenic mice,
along with inflammation markers at early stages of the disease, preceding behavioural impairment and
conspicuous AP deposition. In older animals (4 and 6 months), further increase of TIMP-1 and MMP-
12 levels was found, along with significant MMP-2 elevation of mMRNA and protein levels. Increases in
MMPs take place principally in reactive glial cells in the vicinity of amyloid deposits in hippocampus,
deep cortical layers, thalamus and entorhinal cortex. The spatio-temporal pattern of expression of
MMPs and TIMPs suggests that the MMP/TIMP system may contribute to early events of the disease
such as inflammation, progressively leading to synaptotoxicity and neurodegeneration, in pace with
Abeta deposition resulting from perturbed APP/Abeta metabolism.
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Tryptophan/kynurenin pathway modifications and behavioural alterations induced by
unpredictable chronic mild stress (UCMS) in mice are reversed by fluoxetine and indole
dioxygenase inhibitor 1methyl tryptophan

Barone, P. (Tours)1, Laugeray, A. gTours)Z, Launay, J.M. (Paris)3, Callebert, J. (Paris)3, Surget, A.
Trondheim)4, Belzung, C. (Tours)

Univ Frangois Rabelais, Département des Sciences du Comportement, Tours, France, Université
Francois Rabelais, INSERM U930, Tours, France, 3CHU Lariboisiére, Service de Biochimie, Paris,
France, 4Norvegian University, Kalvi Institute, Trondheim, Norway

Background: The amino-acid tryptophan (TRP) is metabolized in two main pathways both involved in
mood regulation and in stress-iduced neuropathology: serotonin and kynurenin (KYN). The
metabolism of KYN is activated by pro-inflammatory cytokines, mediating the inflamatory pathway of
depression and also by cortisol, mediating the activation of hypothalamic-pituytary axis by stress. It
was shown that KYN pathway (KP) is altered in depressive patients an we previously showed that KP
is also altered in rodents having been submitted to unpredictable chronic mild stress (UCMS)
procedure (Laugeray et al. 2010). UCMS is considered as a valid model of chronic stress, inducing
behavioural abnormalities which are reversed by antidepressant treatments.

Aim of the study: We investigated here wether inhibition the kynurenin pathway (KP) was able to
block biochemical alterations of the kynurenin pathway (KP) and physio-behavioural abnormalities
both induced by UCMS procedure in mice.

Method: UCMS mice vs controls were chronically treated with an inhibitor (1-methyltryptophan, 1MT)
of the enzyme indoleamine-2,3-dioxygenase (IDO), which is one of the two enzymes degradating
tryptophan (TRP) into kynurenine (KYN). A chronic treatment by the antidepressant fluoxetine was
used as a reference.

Results: Both 1MT and FLX block UCMS-induced alterations of the KP (peripherally and centrally).
1MT is as effective as FLX in reversing UCMS-induced behavioural changes. The levels of some
cerebral KP metabolites are correlated to the degree of behavioural alterations induced by UCMS
while those of 5-HT metabolites (5-HT, 5-HIAA) are not.

Conclusion: Our results suggest that inhibiting the KP by 1MT might be a relevant mechanism for an
antidepressant effect. Secondly, our data provide evidence that 1MT exhibit antidepressant-like effects
similarly to fluoxetine in various behavioural tets. They also indicate that accumulation of some KP
metabolites into corticolimbic structures is likely to play a key role in the pathophysiology of depressive
disorders. We confirm that kunurenin pathway could play a central role in the physiopathology of mood
disorders.

P1.103

Alterations of striatal proteasome subunit expression and function after D1R dopamine
receptor stimulation in models of Parkinson’s disease

Barroso Chinea, P. (Bordeaux)1, Thiolat, M.-L. (Bordeaux)1, Berthet, A. (Bordeaux)1, Doudnikoff, E.
(Bordeaux)1, Bezard, E. (Bordeaux)1, Baufreton, J. (Bordeaux)1, Bloch, B. (Bordeaux)1, Martin-Negrier,
M.-L. (Bordeaux)'

'Institut des Maladies Neurodégénératives, Université Bordeaux Segalen - CNRS UMR 5293,
Bordeaux, France

The proteasome is a protein-destroying apparatus that regulates several cellular functions. In fact, the
proteasome plays a central role in modulating neuronal response through regulation of
neurotransmitter receptor intraneuronal fate. We have recently shown a relationship between
dopamine (DA) receptors and especially the D1 receptor and the proteasome in the context of
Parkinson’s disease and L-dopa-induce dyskinesia. While we showed alterations in proteasome
catalytic activity in response to chronic L-dopa exposure through involvement of the D1 but not D2
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dopamine receptor, the detailed study of the interaction between striatal proteasome subunits and D1
dopamine receptor in response to dopaminergic drugs activation (e.g. levodopa and dopamine
agonists) has not been explored so far.

In this context, we studied the effect of D1R stimulation on different striatal proteasome subunits, using
“in vitro” and in vivo” models of PD. We used a range of models that includes in vitro rat primary
striatal cell culture, mouse striatal slices culture and the reserpine mouse model of PD. At the in vitro
level, four experimental conditions were performed: DMSO as control, Bortezomib (a proteasome
inhibitor), a mixed Bortezomib/D1R agonist SKF 82958 and D1R agonist SKF 82958. Four
experimental conditions were modelled in vivo: normal, parkinsonian, normal acutely treated with D1R
agonist SKF 82958 and parkinsonian acutely treated with D1R agonist SKF 82958.

We report the immunohistochemical characterization of the spatial distribution of different proteasome
subunits (alphab, alpha2, Core 20S and beta5), whose immunoreactivity was confined to cytoplasm
and neurites. Our data reveals profound reorganisation of the different proteasome subunits in
response to dopaminergic challenges in a consistent manner across models. Our data highlight the
intimate interplay between dopamine receptor and proteasome activity in a non-degenerative context.

P1.104
Activation of group Il metabotropic glutamate receptors attenuates neurodegeneration in the
experimental animal model of amyotrophic lateral sclerosis

Battaglia, G. (Pozzilli)', Riozzi, B. (Pozzilli)', Molinaro, G. (Pozzilli)', Busceti, C. (Pozzilli)!, Di Menna,
L. (Pozzilli)', Bucci, D. (Pozzilli)', Bruno, V. (Pozzilli)'?, Nicoletti, F. (Pozzilli)"?
"1.N.M. Neuromed, Pozzilli, Italy, 2Universiz‘y of Rome La Sapienza, Dept of Pharmacology, Rome, Italy

Dual mGlu2/3 receptor agonists have shown clinical efficacy in anxiety and schizophrenia and have a
potential neuroprotective effect in animal models. We have showed that activation of mGlu3 receptors
mediates neuroprotection through the production of neurotrophic factors, such as transforming growth
factor-beta and glial cell line-derived neurotrophic factor (GDNF). GDNF is a potent neurotrophic factor
with prominent survival-promoting and restorative effects in neurons and attenuates
neurodegeneration in mouse models of amyotrophic lateral sclerosis (ALS). In mouse primary cultures
of spinal cord motor neurons exposed to the excitotoxin kainic acid (25 mM for 24 hours), application
of the dual mGIlu2/3 receptor agonist, LY379268 (10 mM), significantly attenuated motor neuron death
as assessed by immunohistochemistry for the neuronal marker SMI-32. Moreover, application of
LY379268 in spinal cord motor neurons increased GDNF protein levels as assessed by
immunoblotting. Chronic treatment of C57Black mice with LY379268 (0.5, 1 or 5 mg/kg/day for 28
days, by means of subcutaneously implanted osmotic minipumps), increased GDNF levels in the
spinal cord, striatum and cerebral cortex at all doses used, as assessed by immunoblotting.
Immunohistochemical analysis of GDNF in the spinal cord showed that LY379268 increased the
number of GDNF-positive cells in the cervical, thoracic and lumbar spinal cord. Double
immunohistochemistry for GDNF and GFAP or NeuN or SMI-32 showed that GDNF expression is
localized in GFAP-positive cells in the cerebral cortex and spinal cord.

We extended the study to G93A mice, which over-express the mutated form of superoxide dismutase-
1 (SOD1) and are considered as an animal model of ALS. Chronic treatment with LY379268 (1 or 5
mg/kg) increased GDNF immunoreactivity in the spinal cord. Chronic treatment with LY379268 (0.5, 1,
5 mg/kg/day, until death) induced a significant improvement of motor behavior and neurological
symptoms in the last phase of disease at the doses of 1 and 5 mg/kg. Thus, in vitro and in vivo data
converge in showing that administration of LY379268 may be neuroprotective and suggest that
selective agonists of mGlu2/3 receptor may be new potential pharmacological tools for the
experimental therapy of ALS.
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Impact of a serotoninergic lesion on motor and non-motor symptoms in MPTP-intoxicated
monkeys

Beaudoin, M. (Bron)1, Neumane, S. (Bron)1, Epinat, J. (Bron)1, Ballanger, B. (Bron)1, Tremblay, L.
Bron)1, Sgambato-Faure, V. (Bron)1

Centre de Neuroscience Cognitive, UMR 5229 CNRS Lyon I, Bron, France

A substantial body of data points to serotoninergic involvement in both motor and non-motor
symptoms associated with Parkinsonism. By biochemical and positron emission tomography (PET)
imaging approaches, correlations have been found between the alteration of serotoninergic system in
some cerebral structures and the expression, or even severity, of some motor (tremor and dyskinesia)
or non-motor (fatigue and depression) symptoms. Studies of animal models of Parkinsonism have also
uncovered some changes in forebrain serotoninergic system. Our team has evidenced a striatal
decrease or increase of serotoninergic fibers in the MPTP-intoxicated monkeys expressing stable
motor symptoms or fully recovering from these symptoms, respectively, suggesting a beneficial role for
serotonin in motor compensatory mechanisms. On the contrary, other data suggest a deleterious role
for serotonin in motor complications following L-Dopa treatment. Regarding non-motor symptoms, very
few studies have addressed the role of serotonin in the field of PD. It remains therefore crucial to
investigate on monkey the precise implication of serotonin in PD. To this end, we used MDMA (also
known as Ecstasy) as a tool to destroy specifically the serotoninergic fibers secondary to MPTP
intoxication and subsequent motor recovery, and we characterized the impact of such a MDMA lesion
on the expression of PD symptoms. Despite previous DA depletion, the MDMA treatment successfully
induced a drastic lesion of serotoninergic fibers in the brain, attested by PET imaging using the ''C-
DASB, a ligand of the serotoninergic transporter, and by immunohistochemical tools on post-mortem
tissues. Regarding the expression of symptoms, our preliminary data obtained on three monkeys
indicate that the lesion of serotoninergic fibers does not lead to the reappearance of parkinsonian
motor symptoms; refuting the hypothesis that serotonin would be involved in compensatory
mechanisms. The effects on the expression of non-motor symptoms, such as attention or motivation
deficits, are currently under investigation.

P1.106

Molecular mechanisms underlying T cell trafficking into the brain in a mouse model of
Parkinson’s disease

Bekaert, A. (Paris)1, Brochard, V. (Paris)1, Lobsiger, C. (Paris)1, Hirsch, E.C. (Paris)1, Combadiere, C.
gParis)z, Hunot, S. (Paris)1
CRicm - Inserm/UPMC UMRS 975 - CNRS UMR 7225, Paris, France, *Inserm U543, Paris, France

Parkinson's disease (PD) is a neurodegenerative disorder characterized by a progressive loss of
dopaminergic neurons in the ventral mesencephalon (VM) (i.e. the substantia nigra (SN)).
Accumulating evidence suggests that non-cell autonomous mechanisms are involved in
neurodegeneration in PD. In line with this, we have recently shown that peripheral T CD4+ cells, which
invade the brain in PD patients and in MPTP-treated mice (an experimental model of PD), actively
participate to neuronal cell death suggesting that therapeutic strategies aimed at preventing
lymphocyte extravasation may be of interest. Yet, the molecular mechanisms underlying this infiltration
are still largely unknown.

Our major aim is to unravel these mechanisms, in particular, the adhesion and chemotactic factors
involved in these processes. Since infiltration of CD4+ T cells reached a pick at 2 and 7 days after
MPTP, we first investigated the expression of chemokines and adhesion molecules by TaqMan® Low
Density Arrays in the VM of mice at these time points. Then, to confront our data with the real
pathology, we analyzed the expression of the most promising candidates by real-time RT-PCR on
post-mortem specimen of human SN from control and PD individuals. Then, the impact of
corresponding chemokine receptor deficiency on T lymphocyte infiltration and dopaminergic cell death
following MPTP challenge was tested using knock-out animals.
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Our results indicate that chemokines known to stimulate T cell tactism, in particular CCL3/4/5 and
CXCL10, are overexpressed in the VM after MPTP treatment. Interestingly there was a tendency for
an increase in CXCL10 but not in CCL5 mRNA expression in the SN of PD patients compared to
control subjects. Yet, mice deficient either for CCR5 or CXCR3, two major chemokine receptors
involved in T cell trafficking, were found to display as much dopaminergic cell loss and cerebral T cell
infilirates as their wild-type littermates after MPTP exposure. Although one can not exclude the
possibility that CCR5 and CXCR3 are dispensable for T cell brain extravasation in the MPTP mouse
model, our data could also suggest that compensatory and/or redundant mechanisms may underline
these negative results. Further investigations are therefore needed to test such hypothesis.

P1.107

A novel metabotropic glutamate receptor 4 positive allosteric modulator for the treatment of
Parkinson’s disease

Bennouar, K.-E. (Marseille)1, Melon, C. (Marseille)1, Kerkerian-Le Goff, L. (Marseille)1, Gubellini, P.
gMarseiIIe)1

CNRS-Univ. de la Méditerranée, Inst. de Biologie du Dévelop. de Marseille Luminy, ICNN, Marseille,
France

We had previously demonstrated the efficacy of mGlu4 receptor orthosteric agonists in alleviating PD
symptoms when injected in the striatum or the globus pallidus, where they inhibit synaptic
transmission (1, 2). mGlu4 receptor belongs to group Il metabotropic glutamate (mGlu) receptors (3)
which are located at key BG synapses (4) becoming hyperactive in PD, i.e., cortico-striatal, striato-
pallidal and subthalamo-nigral pathway. Here we used a novel mGlu4 receptor positive allosteric
modulator (PAM) discovered by Lundbeck Research USA, which crosses the blood-brain barrier
(BBB). We utilized hemiparkinsonian rats (unilateral 6-OHDA injection in the substantia nigra pars
compacta) and the cylinder test to evaluate akinesia. Preliminary results show that PAM or L-DOPA
alone administered i.p. for a 2-week period had no effect on akinesia, while co-treatment with PAM +
L-DOPA alleviated it suggesting a synergy between the neuropharmacological action of the two
compounds. Here we will present and discuss future results of ongoing experiments in which we test
this synergy hypothesis by treating hemiparkinsonian rats with a combination of PAM + low L-DOPA
doses that are not effective per se on akinesia. We aim at demonstrating that targeting mGlu4 receptor
with a PAM crossing the BBB could provide a solution for treating PD in combination with reduced L-
DOPA doses, which could decrease its long-term side-effects (levodopa-induced dyskinesia).
This work has been supported by ANR, CNRS, Lundbeck Research USA, and Aix-Marseille
Université.
1) Cuomo et al, J Neuroschem 2009
) Beurrier et al, FASEB J 2009

) Gubellini et al, Prog Neurobiol 2004

)

2
3
4) Conn et al, Nat Rev Neurosci 2005
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Disruption of acetylcholine synthesis in mice motor neurons: a new model to investigate the
long-term impact of neuromuscular transmission defects

Berrard, S. (Paris)1, Lecomte, M.-J. (Paris)1, Bertolus, C. (Paris)1, Santamaria, J. (Paris)1, Herbin, M.
gParis)z, Saurini, F. (Paris)1, Misawa, H. (Tokyo)3, Nosten-Bertrand, M. (Paris)4, Mallet, J. (Paris)1
UPMC/CNRS UMR7225/INSERM UMRS975, CRICM, Paris, France, ‘UMR7179 CNRS-MNHN, Dpt
EGB, Paris, France, 3Faculty of Pharmacy, Keio University, Dpt of Pharmacology, Tokyo, Japan,

*UPMC/INSERM UMRS-952 / CNRS UMR 7224, PMSNC, Paris, France
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Motor neuron diseases, including amyotrophic lateral sclerosis or spinal muscular atrophy, are
etiologically heterogeneous disorders characterized by progressive motor neuron degeneration,
muscle denervation, skeletal muscle atrophy and profound muscular weakness. Neuromuscular
defects occurring in these disorders are generally attributed to axonal degeneration and
neuromuscular synapse disconnection. However, studies on patients or animal models of these
pathologies suggest that abnormal synaptic transmission occurs at connected neuromuscular
junctions prior to axonal degeneration and could be the initial cause of motor unit dysfunction.

To gain further insight into the long-term impact of neuromuscular transmission impairment, we
generated a new mouse line in which about half of somatic motor neurons in spinal cord and
brainstem are unable to produce acetylcholine. These mice were obtained by knocking out
conditionally the gene encoding choline acetyltransferase (ChAT), the biosynthetic enzyme of
acetylcholine. Mutant mice are viable and display spontaneously an abnormal phenotype worsening
with age that attests progressive neuromuscular dysfunction. Unexpectedly, these changes appeared
with a delayed onset relative to the start of ChAT breakdown, reminiscent of some pathological
situations in the human. These mice could be an important tool to determine the sequence of
pathological events that follow impairment of neuromuscular synaptic transmission.

P1.109
A substrate sheds light on a new role of the multifaceted E3 ubiquitin-protein ligase Parkin in
mitochondrial physiology

Bertolin, G. (Paris)1, Traver, S. (Paris)1, Ferrando Miguel, R. (Paris)1, Ardila-Osorio, H. (Paris)1, Fon,
E.A. (Montreal)z, Lombeés, A. (Paris)1, Brice, A. (Paris)1, Corti, O. (Paris)1

"Hépital de la Pitié-Salpétriere, INSERM UMRS 975-CNRS UMR 7225-CRIM/NEB, Equipe Brice,
Paris, France, *Centre for Neuronal Survival, Montreal Neurological Institute, McGill University,
Montreal, Canada

Mutations in the Park2 and Park6 genes - encoding respectively the E3 ubiquitin-protein ligase Parkin
and the mitochondrial serine/threonine kinase PINK1 - are major causes for autosomal-recessive
Parkinson's disease with early onset. In Drosophila, genetic studies demonstrated that parkin and
PINK1 belong to a common pathway, which upon alteration leads to severe mitochondrial phenotypes.
Recent reports demonstrated that Parkin and PINK1 act in concert with key-components of the
mitochondrial fusion/fission machinery, and highlighted a role for the PINK1/Parkin pathway in
mitochondrial clearance (mitophagy). In a differential proteomic analysis of parkin-deficient and wild-
type mice, we identified a novel Parkin substrate, the mitochondrial matrix enzyme Short-chain-3-
hydroxyacylCoA dehydrogenase (SCHAD). By biochemical approaches, we demonstrated that Parkin
interacts with and promotes the ubiquitylation of SCHAD. Confocal microscopy analyses revealed that
overproduction of both proteins leads to massive recruitment of Parkin to the Outer Mitochondrial
Membrane (OMM), in close proximity to SCHAD. Furthermore, FRET (Férster's Resonance Energy
Transfer) and FLIM (Fluorescence Lifetime Imaging Microscopy) analyses revealed physical proximity
between the two proteins and the TOM (Translocase of Outer Membrane) machinery. Comparable
interactions were detected when mitochondrial protein import was blocked with the protonophore
CCCP, and were abolished by PD-related Park2 mutations. Parkin deficiency in mice induced SCHAD
depletion from mitochondria, whereas its overproduction in cells increased mitochondrial SCHAD
abundance. Moreover, siRNA-mediated gene silencing approaches excluded the involvement of
SCHAD and the TOM machinery in Parkin-dependent mitophagy. Finally, FRET analysis revealed
interactions between PINK1 and TOM subunits in the presence of Parkin. Taken together, our results
suggest a novel role for Parkin in mitochondrial protein biogenesis through functional interaction with
the TOM machinery. This function could contribute to the physiopathology of parkin-related
Parkinson's disease.
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ERK-induced phosphorylation of the transcription factor Elk-1 is a key event in neuronal and
behavioral responses to cocaine

Besnard, A. (Paris)', Bouveyron, N. (Paris)', Kappeés, V. (Paris)', Pascoli, V. (Genéve)?, Pages, C.
gParis)1, Heck, N. (Paris)', Vanhoutte, P. (Paris)', Caboche, J. (Paris)’

UPMC/INSERM UMRS-952/CNRS UMR 7224, Paris, France, 2Département des Neurosciences
Fondamentales, Geneve, Switzerland

Elk-1 is a transcription factor activated by the Extracellular-signal Regulated Kinase (ERK) signaling
pathway. Upon its phosphorylation by ERK, Elk-1 translocates to the nucleus where it controls SRE-
driven gene regulation. Despite accumulating evidence that Elk-1 is a common target for drugs of
abuse, no data yet describes its involvement in the neuro-adaptative and behavioural responses to
these drugs. In the present work, we used a synthetic penetrating peptide (TAT-DEF-EIk-1, TDE), that
mimicks the docking domain of Elk-1 towards ERK, to selectively impair Elk-1 phosphorylation
mediated by ERK (Lavaur et al. J. Neurosci, 2007). Dose response curves and kinetics analyses
revealed that systemic TDE administration efficiently altered striatal Elk-1 phosphorylation induced by
cocaine (-50%), sparing ERK and Mitogen and Stressed activated Kinase-1 (MSK-1), a nuclear kinase
downstream ERK. Nevertheless, TDE showed an unexpected role on striatal chromatin remodelling
via inhibition of H3 (ser10) phosphorylation. This inhibition was confirmed in vitro, using a mutant
version of the DEF domain of Elk-1. Consequently, TDE altered cocaine-induced regulation of genes
bearing SRE in their promoters including c-fos, zif268 and arc/arg3.1. Of interest, in a chronic cocaine
administration paradigm, the TDE totally reversed increased dendritic spine numbers. The TDE
delayed the establishment of cocaine-induced psychomotor sensitization and conditioned-place
preference. Thus, the TDE represents a unique tool to specifically address the role of ERK-induced
Elk-1 phosphorylation in long term neuronal and behavioural adaptations to cocaine.
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BDNF-dependent hippocampal synaptic enhancement in a Tau transgenic mouse model

Blum, D. (Lille)', Burnouf, S. (Lille)', Martire, A. (Rome)?, Belarbi, K. (Lille)', Laurent, C. (Lille)",
Leboucher, A. (Lille)', Fernandez-Gomez, F.-J. (Lille)", Troquier, L. (Lille)', Derisbourg, M. (Lille)",
Grosjean, M.-E. q_ine)“, Demeyer, D. QLiIIe)1, Muhr-Tailleux, A. (Lille)®, Buisson, A. (Grenoble)®*,
Humez, S. (Lille)', Sergeant, N. (Lille)', Hamdane, M. (Lille)', Popoli, P. (Rome)?, Buée, L. (Lille)’
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3Institut Pasteur de Lille, Inserm U1011, Lille, France, *Grenoble Institute Neurosciences, Université
Joseph Fourier, Inserm U836, Grenoble, France

Alzheimer's disease is characterized by extracellular amyloid-beta deposits and intracellular
neurofibrillary tangles composed of hyperphosphorylated Tau proteins. Spatiotemporal spreading of
Tau pathology has been shown correlated with cognitive deficits. Both brain-derived neurotrophic
factor (BDNF) and its tyrosine kinase receptor TrkB play a critical role in hippocampal-dependent
synaptic plasticity and memory, particularly through mediation of synaptic enhancement. However,
whether Tau pathology impairs the synaptic effects of BDNF remains completely unknown. Using the
THY-Tau22 transgenic model, exhibiting a progressive development of both hippocampal AD-like Tau
pathology paralleled by memory impairments, we found that Tau pathology was associated with the
loss of BDNF-induced hippocampal synaptic enhancement from early pathological stages. This
dysfunction was related to a defect in the coupling between TrkB and NMDA receptors. Indeed,
whereas TrkB expression and activability remained unaltered, we observed a significant reduction of
NMDA-induced fEPSP depression in the hippocampus from THY-Tau22 mice, supporting a decreased
NMDA receptor activability. In accordance, we found increased NR2B levels in an insoluble protein
fraction containing pathological Tau species. In addition, we found a decrease of its tyrosine
phosphorylation at Y1472. Altogether, our data support that Tau pathology impairs hippocampal
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BDNF-induced synaptic enhancement through defect of the TrkB-NMDA receptor coupling. These
alterations could contribute to cognitive dysfunctions observed in Alzheimer's disease and other
Tauopathies.

P1.112
Noradrenergic and serotonergic inhibitory feed-backs intervene in amphetamine-induced
behavioural sensitisation
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One of the most important but difficult task in pharmacology of addiction is to specify the long-term
neuronal changes induced by drugs of abuse. In rodents, amphetamine triggers a locomotor activity
which increases with repeated injections and is maintained several months after the last amphetamine
intake, a process called behavioural sensitisation. Previous work obtained by micro-dialysis in awake
animals showed that, in parallel to the locomotor sensitisation, a neurochemical sensitisation of
noradrenergic and serotonergic neurons occurred (1). This finding suggested a long-term uncoupling
between these two noradrenergic and serotonergic systems, whom firing activity is controlled in part
by a2a-adrenergic and 5-HT 1, inhibitory autoreceptors, respectively. We have therefore looked for
possible modifications of these autoreceptors following repeated amphetamine injections. First of all,
we measured the sensitisation state of 5-HT autoreceptors in dorsal raphe nucleus using GTPyS
binding in amphetamine sensitized C57BL/6J mice after a 4-day or 3-week withdrawal. We found a 20
% decrease in 5-HT, receptors stimulated G-protein coupling in sensitised mice after short or
long withdrawals. However, we also found that neither 8-OH-DPAT, a 5-HT 4 receptor specific
agonist, nor WAY 100635, a 5-HT 1 receptor antagonist, could prevent amphetamine-induced
behavioural sensitisation. Since amphetamine releases noradrenaline and not serotonin in mice, we
assumed that behavioural sensitisation induction was controlled by noradrenergic autoreceptors.
Accordingly, we found that stimulation of a2a-adrenergic receptors by clonidine, an a2-adrenergic
receptor agonist, completely prevents amphetamine-induced behavioural sensitisation measured
after a 3-week withdrawal.

These results highlight the critical role of autoreceptors in the induction and maintenance of
amphetamine-induced behavioural sensitisation and suggest that inhibitory noradrenergic and
serotonergic feed-backs are indirect targets of amphetamine, thus explaining long-term effects in
addiction.

(1) Salomon L, Lanteri C, Glowinski J, Tassin JP. Behavioral sensitization to amphetamine results
from an uncoupling between noradrenergic and serotonergic neurons. (2006) P.N.A.S. (USA) (Track
1) 103: 3476-3481.
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Giant Axonal Neuropathy (GAN) is a fatale neurodegenerative disorder with early onset characterized
by a severe deterioration of the peripheral and central nervous system, involving both the motor and
sensory tracts and leading to ataxia, speech defect and intellectual disabilities. The broad deterioration
of the nervous system is accompanied with a generalized disorganization of the Intermediate
Filaments, including Neurofilaments in neurons, but implication of this defect in disease onset or
progression remains unknown. The identification of gigaxonin, the substrate adaptor of an E3 ubiquitin
ligase as the defective protein in GAN now allows to investigate the crucial role of the gigaxonin-E3
ligase in sustaining neuronal and Intermediate Filament integrity. To study the mechanisms controlled
by gigaxonin in these processes and to provide a relevant model to test the therapeutic approaches
under development for GAN, we generated a Gigaxonin-null mouse by gene targeting. We
investigated for the first time the deterioration of the motor and sensory functions over time as well as
the spatial disorganization of Neurofilaments in our Gigaxonin-null mice. We showed that gigaxonin
depletion in mouse induces mild but persistent motor deficits starting at 60 weeks of age in the
129/SvJ-genetic background, while sensory deficits were evidenced in C57BL/6 animals. No apparent
neurodegeneration was evidenced in our knock-out mice, but dysregulation of Neurofilaments in
proximal and distal axons was massive. Indeed, Neurofilaments were not only more abundant they
also showed the abnormal increased diameter and misorientation that are characteristics of the human
pathology. Together, our results show that gigaxonin depletion in mouse induces mild motor and
sensory deficits but recapitulates the severe Neurofilament dysregulation seen in patients. Our model
will allow investigation of the role of the gigaxonin-E3 ligase in organizing Neurofilaments and may
prove useful in understanding the pathological processes engaged in other neurodegenerative
disorders characterized by accumulation of Neurofilaments and dysfunction of the Ubiquitin
Proteasome System, such as Amyotrophic Lateral Sclerosis, Huntington's, Alzheimer's and
Parkinson's diseases.

P1.114
Olfactory stem cells, a new cellular model for studying molecular mechanisms underlying
familial dysautonomia

Boone, N. (Marseille)1, Bergon, A. (Marseille)z, Loriod, B. (Marseille)z, El Cherif, I. (Marseille)1
"NICN-CNRS UMR 6184, Faculté de Médecine Nord, Marseille, France, °TAGC, INSERM U928,
Marseille, France

Familial dysautonomia (FD) is a hereditary neuropathy caused by mutations in the IKBKAP gene, the
most common of which results in variable tissue-specific mMRNA splicing with skipping of exon 20.
Defective splicing is especially severe in nervous tissue, leading to incomplete development and
progressive degeneration of sensory and autonomic neurons. The specificity of neuron loss in FD is
poorly understood due to the lack of an appropriate model system. To better understand and modelize
the molecular mechanisms of IKBKAP mRNA splicing, we collected human olfactory ecto-
mesenchymal stem cells (hOE-MSC) from FD patients. hOE-MSCs have a pluripotent ability to
differentiate into various cell lineages, including neurons and glial cells.

We confirmed IKBKAP mRNA alternative splicing in FD hOE-MSCs and observed a significant lower
expression of both IKBKAP transcript and IKAP/hELP1 protein in FD cells resulting from the
degradation of the transcript isoform skipping exon 20. We localized IKAP/hELP1 in different cell
compartments, including the nucleus, which supports multiple roles for that protein. Moreover, we
showed that kinetin improved exon 20 inclusion and restores a normal level of IKAP/hELP1 in FD
hOE-MSCs. Furthermore, we were able to modify the IKBKAP splicing ratio in FD hOE-MSCs,
increasing or reducing the WT (exon 20 inclusion):MU (exon 20 skipping) ratio respectively, either by
producing free-floating spheres, or by inducing cells into neural differentiation. To further identify
processes altered during the physiopathology of FD, the transcriptomes of spheres and hOE-MCS-
treated for neural differentiation were investigated at the genome-wide level. We confirmed that
nervous system development was the most altered process in FD. Finally, we highlight kinetin role as
a putative regulator of splicing factors which contribute to restore a correct splicing of IKBKAP mRNA.
hOE-MSCs isolated from FD patients represent a new approach for modeling FD to better understand
genetic expression and possible therapeutic approaches. This model could also be applied to other
neurological genetic diseases.
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Targeting of AIFT mRNA to the mitochondrial surface counteracts optic neuropathy in the
Harlequin mouse
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Depletion of the mitochondrial AIF protein causes respiratory chain dysfunction and triggers
progressive ataxia and optic atrophy in the Harlequin mouse strain with a phenotype that recapitulates
major hallmarks of human respiratory chain complex | deficiency. We characterized retinal morphology
and function of Harlequin mice during the course of neuron cell death leading to blindness with the
goal of preventing optic atrophy via AAV2-mediated gene therapy. Retinal ganglion cell loss and optic
atrophy correlated with an isolated respiratory chain complex | defect in Harlequin mouse retinas and
optic nerves. In control retinas, AIFT mRNA is 2.3-fold more abundant than A/F2, both mRNAs being
sorted to the mitochondrial surface. In Harlequin mouse retinas, there is a 96% decrease of AIF1 and
AIF2 mRNA steady-state levels. We attained substantial and long-lasting protection of retinal ganglion
cell and optic nerve integrities as well as the stabilization of complex | function after intravitreal
administration to 4-8 week-old Harlequin mice of an AAV2 vector containing the open reading frame
and 3'UTR of the AIF1 gene. Our findings indicate that ocular AAV2-mediated gene therapy is a
realistic goal for preventing blindness from mitochondrial origin.
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Selenoprotein T expression is induced during astrogliosis in the MPTP model of Parkinson’s
disease
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During neurodegenerative diseases, oxidative stress is a major cause of neuronal death. As a defense
mechanism, nerve cells like all cells activate specialized protective enzymes including superoxide
dismutase and various selenoproteins. Indeed, it has been shown that selenoproteins protect cells
against reactive oxygen species and repair proteins damaged by the oxidative burst, owing to their
strong reducing capacity conferred by the nucleophilicity of the selenium atom. We have recently
identified a new selenoprotein, named selenoprotein T (SelT), whose expression is induced during
neuronal differentiation. Using a model of cerebral ischemia in mice, we recently showed that the
expression of SelT is strongly induced in astrocytes in these conditions, suggesting that SelT could be
activated during oxidative stress associated with neuronal injury and neurodegenerative diseases. In
order to determine the role of SelT during neurodegenerative processes, we sought to evaluate in this
study the expression of SelT in the MPTP model of Parkinson's disease. To induce dopaminergic
neuron degenerescence, adult mice were intraperitoneally injected with 4 doses of MPTP (15mg/kg
each in 0.15ml 0.9%NaCl) at 1h intervals, and compared to control animals treated with the vehicle
only. Mice were euthanized 2, 3, 4 and 8-days post-treatment, and brain sections were processed for
immunohistochemical studies. Using anti-tyrosine hydroxylase and confocal microscopy analysis, we
observed a marked decrease in dopaminergic neurons of the substantia nigra at 3 and 4 days post-

Copyright © 2011 Société des Neurosciences



intoxication by MPTP. Concurrently, a strong astrogliosis was found in the striatum based on GFAP
labeling, as previously reported. Interestingly, SelT expression was appreciably induced in the striatum
of treated animals compared to controls, and this labeling colocalized with GFAP immunostaining. The
intensity of SelT labeling paralleled the amplitude of astrogliosis reaction in the striatum and
dopaminergic neuron degeneration in the substantia nigra. The present results show that SelT is
induced during astrogliosis following dopaminergic neuron lesion, suggesting that this novel
selenoprotein participates to neuroprotective mechanisms activated during neurodegenerative
diseases, such as Parkinson's disease.

P1.117
Down-regulation of the potassium-chloride cotransporter KCC2 and up-regulation of the
sodium persistent current both contribute to spasticity after spinal cord injury in adult rats
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Spasticity is a motor disorder that frequently appears after spinal cord injury (SCI). It is characterized
by hyperreflexia and spasms, which seem to result from both reduced synaptic inhibition and
hyperexcitability of motoneurones.

The reduction of inhibitory processes under the lesion results, at least partly, from an alteration of
chloride (CI') homeostasis. GABAxand glycine receptors are associated with CI" channels and their
activation has inhibitory effects only when intraneuronal CI" concentration is lower than in the
extracellular compartment. We have shown that the expression of the potassium-chloride
cotransporter KCC2, which extrudes CI” from neurones, is reduced in the plasma membrane of
motoneurones in adult rats after SCI. This can account for the altered inhibition and reversal of
reciprocal inhibition towards excitation observed in spastic patients. Reduction of the rate dependent
depression (RDD) of the H-reflex is a good correlate of spasticity. Our results showed that RDD was
reduced 1) after SCI in the rat, 2) in intact rats after intrathecal (i.t.) injection of the KCC2 blocker DIOA
in the lumbar spinal cord and 3) in KCC2-deficient mice. Release of the neurotrophic factor BDNF after
SCI plays a central role since sequestering endogenous BDNF at the time of the lesion prevents
KCC2 downregulation, and conversely, i.t. injection of BDNF in the lumbar spinal cord of intact rats
both downregulates KCC2 and reduces RDD.

Altered intrinsic motoneuron properties have also been involved in spasticity after SCI. An
upregulation of voltage-dependent persistent inward currents is associated with spasms.
Pharmacological experiments suggested the involvement of the persistent sodium current (Inep). We
show that Nav 1.6 channels, strongly expressed in motoneurons and proposed to be the major
molecular determinants of Iy.p, were significantly upregulated in the initial segments of lumbar
motoneurons after SCI, whereas Nav 1.1 were not affected. Moreover, a pharmacological upregulation
of Inap in the lumbar spinal cord of intact rats with i.t. injection of veratridine reduced the RDD of the H
reflex.

These results are supporting the hypothesis of a synergic role of a downregulation of KCC2 and an
upregulation of Iyap in the physiopathology of spasticity.
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Effects of chronic stress on sleep structure in the model of prenatal restraint stress in rats
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The rat model of prenatal restraint stress (PRS) is particularly valuable for the study of the
mechanisms involved in the pathophysiology of anxiety and depression since adult PRS rats show
endocrine and behavioral abnormalities that are corrected by antidepressant medication. PRS induce
alterations of circadian rhythms as a phase advance of both circadian corticosterone secretion and
locomotor activity. Moreover, PRS rats present a prolongation of corticosterone response to stress
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which is correlated to an increase REM sleep duration and fragmentation. Here we have considered
the influence of two weeks manipulation on the sleep structure of control and PRS animal. For that,
animal were surgically implanted with chronic electrode for tow EEG and one nuchal EMG. After two
weeks of recovery and habituation to the sleep recording procedure, PRS and control rats were
submitted for two weeks to a daily manipulation including intragastric saline gavage (chronic stress,
CS) or were left undisturbed. PRS by itself reduced non-REM sleep duration and increased REM
sleep duration and fragmentation. Two weeks of CS amplified the effect of PRS on non-REM and
REM sleep. Moreover, the two weeks of CS induced an increase of wake duration in PRS animal and
a decrease of REM sleep duration in control animal. Finally, the CS increased the number of wake,
non-REM and REM sleep episodes in PRS animal indicating an increased sleep fragmentation. In
conclusion, PRS animal show sleep alterations that are amplified by CS. These observations reinforce
the concept of a strong linkage between sleep quality and stressing events and enforce to consider
the circadian homeostasis in the mediation of the consequences of chronic stress on neuroplasticity in
PRS animal.
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NPO03, a novel low dose lithium microemulsion: a potential therapeutic approach for bipolar
disorder and neurodegenerative diseases
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Objective: Lithium is used as the gold standard in the treatment of bipolar disorder for more than 40
years. Although its mechanisms of action are still unknown, there is currently a renewed interest in its
use in neurodegenerative diseases. However, because of a narrow therapeutic window, lithium
induces serious side effects which are exacerbated in patients suffering from neurodegenerative
diseases, rendering the use of classical forms of lithium in these pathologies impossible.

Here we examined whether NP03, a novel low-dose lithium microemulsion, would be efficient in
depressive behavioral mice models of bipolar disorder (BD) and would improve the disease
phenotypes in two mouse models (the R6/2 and YAC128 transgenic mice) of a neurodegenerative
disease, the Huntington's disease (HD).

Methods: C57BI6J wild type mice were treated with vehicle, NP03 (160ug Li/kg/ day) or conventional
lithium solution (16mg Li/ kg) for 4 weeks before depressive behavioral testing. R6/2 mice were treated
with NPO3 (40ug Li/kg) or conventional lithium solution (16mg Li/kg) for 13 weeks starting at 8 weeks
of age (after onset of the disease). YAC128 and wild-type mice were treated with NPO3 (40ug Li/kg)
for 10 months starting at 2 months of age (before onset of the disease).

Results: In the BD experiment, NP03-treated mice had behavioral results equivalent to lithium
solution-treated mice, decreasing depressive behavior. Furthermore, we show that postsymptomatic
treatment with NP0O3 or lithium solution stabilized motor functions in HD R6/2 mice, without toxic effect
using NPO03 instead of lithium solution which provoked a decrease in survival. Presymptomatic
treatment with NP0O3 in the HD YAC128 mice showed no difference in motor performance and striatal
volume in comparison to wild type animals.

These positive effects are coupled with modifications of various pathways (GSK3 beta, caspase 6,
etc.) usually modified by lithium.

Interpretation: Our findings demonstrate that NP03, a novel low-dose lithium

microemulsion, has an equivalent pharmacological effect in BD and HD as a high dosed lithium
solution, allowing a significant improvements in the therapeutic window. NPO3 therefore represents a
potential therapeutic approach for both BD and a range of neurodegenerative diseases.
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Sugar overconsumption during adolescence induces depressive-like behavior in adult male
rats
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Major depressive disorder (MDD) is expected to reach the second cause of disability in the world by
2020 (Murray et al. Science 2005). In recent years, there has been growing interest in the association
between diet quality and the possibility of developing depressed mood in adolescents (Jacka et al.,
Am J Psychiatry, 2010). Recently we showed that overconsumption of a palatable sweet solution
during adolescence had a specific long-lasting effect on motivation and reward function at adulthood in
male rats (Vendruscolo, Gueye et al., PLoS One 2010). Because anhedonia and loss of motivation are
core symptoms of depression in humans, we tested the long lasting changes in behaviour, reported in
sucrose pre-exposed animals during their adolescence (from Post Natal Day 30 to 46), on depressive-
like behaviors and studied the effects of a chronic treatment with a tricyclic antidepressant
(Imipramine, 10 mg/kg/ day i.p from Post Natal Day 47 onwards) in this model. We showed that,
besides having a decreased sensitivity to sweet and non sweet reward, adult rats pre-exposed to
sucrose during their adolescence also demonstrated an increased time spent immobile in the forced-
swim test and an increased latency to feed in the novelty-suppressed feeding test. A chronic
antidepressant treatment attenuated the reduced motivation for saccharin in adult rats pre-exposed to
sucrose and reversed the depressive-like behaviors mentioned above. Antidepressant-induced
hippocampal neurogenesis is believed to underlie their therapeutic behavioral effects (Santarelli et al.
Science 2003). In accordance, we showed that sucrose pre-exposure generated decreased
neurogenesis in the dentate gyrus which was restored by the antidepressant treatment. Altogether,
these findings suggest that sugar overconsumption during adolescence induces enduring changes in
the brain reward system and leads to a depressive-like state. Considering the day-to-day availability
and excessive consumption of sugar (especially by adolescents) in our modern societies, these
findings may indicate that sugar overconsumption might have unsuspected implications in the growing
incidence of depression in humans.
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The mood stabilizers lithium and valproic acid prevent olfatory and memory alterations
induced by intranasal administration of the 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
(MPTP) in rats
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Many studies have shown that alterations in olfactory, cognitive and emotional functions precede the
classical motor symptoms seen in Parkinson’s disease (PD). Mood stabilizers such as lithium (Li) and
valproic acid (VPA) are used to treat bipolar mood disorder and more recently they have been
suggested as potential neuroprotective agents. The aim of the present study was to evaluate the
potential of Li and VPA to prevent the olfactory and cognitive deficits in rats infused with a single
intranasal (i.n.) administration of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), an animal
model of PD developed by our group. Methods. Adult male Wistar rats were pre-treated with Li (47.5
mg/kg) or VPA (200 mg/kg) by intraperitonial (i.p.) route for 7 days before a single bilateral i.n. infusion
of MPTP (1 mg/nostril) and them the animals were evaluated during different intervals (2-14 days) in a
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battery of behavioral tests that included the olfactory discrimination, social recognition, open-field and
forced swimming tasks. Most of the impairments presented by rats infused with MPTP were similar to
those observed during the early phase of PD, when a moderate loss of nigral dopamine neurons
results in olfactory and cognitive deficits with no major motor impairments. Of high interest, the present
results indicated that the pre-treatment with Li and VPA were able to prevent the olfactory deficits
[%time in familiar compartment: Cont:59.7+4.3; MPTP:48.7+3.4; Li+MPTP:60.7+3.7;
VPA+MPTP:57.5+4.4] and short-term social recognition memory [ratio of investigation duration:
Cont:0.5+0.1; MPTP:0.8+0.1; Li+MPTP:0.6£0.1; VPA+MPTP:0.620.1). In the forced swimming test,
although MPTP administration did not induce a depressive-like symptom, the treatment with Li and
VPA reduced the immobility time [immobility time(s): Cont:9.246.2; MPTP:10.844.3; Li+MPTP:2.6+0.5;
VPA+MPTP:2.8+1.3]. At this time, no significant alterations on the locomotor activity were observed in
the open-field.

Conclusion: These results provide new insights in experimental models of PD, indicating that the
mood stabilizers agents Li and VPA may represent new therapeutic tools for the prevention of
olfactory and emotional symptoms associated to early preclinical phases of PD.

Financial support: CNPq, CAPES and IBRO.
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Postural control is often affected in Parkinson's Disease (PD), both in its balance and in its orientation
components. Recent studies have shown that these deficits could be in relation with sensory disorders
across proprioceptive impairment partly compensated by the visual dependance of PD patients. In this
research, we examined the role of the postural orientation control in the retropulsion test (a common
clinical tool usually used to evaluate postural instability in PD). Moreover, the influence of a visual
biofeedback device (VBf, restoring head and trunk orientation in a head-mounted display) was tested
in this task.

PD patients (lI-1V Hoehn and Yahr stages) participated in this study in the ON sate of medication. The
experimental task consisted in sequences of 3 successive sudden but expected shoulder pulls
delivered by the same examiner in 3 condition of vision (eyes open, eyes closed and with VBf)
crossed with two different instructions (focus on balance maintain vs. focus on vertical orientation).
Kinematics data were collected with the SMART (BTS Bioengineering) automatic motion analyzer and
the postural orientation component was analyzed at head and trunk levels. The displacements of the
centre of pressure were recorded with AMTI force platform. The percent of corrective steps to
counteract the perturbation, the amplitude of the stabilization reaction and the final orientation adopted
were quantified.

Preliminary results showed that PD patients had frequently balance loss and difficulties to recover a
vertical orientation after sequences of retropulsion. This latter deficit is partly improved by the visual
indexing provided by the VBf device.

This research suggests strong links between balance control impairment and vertical orientation
control. The development of biofeedback technologies brings to consider ambulatory devices which
could lead patients to more independence in the functional rehabilitation of their postural disorders.
The authors wish to thank France Parkinson Association for its financial support.
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Efficient episodic memory recovery induced by a copper chelator in non-transgenic ApB-
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Alzheimer's disease (AD) is a devastating neurodegenerative disease affecting almost 50% of people
older than 85 years. AD is related to the progressive loss of neurons due to an oxidative stress
inducing cognitive loss. Redox active metal ions, in particular copper, are mediating the oxidative
stress and the toxicity of Ab amyloids. The activation by endogenous reductants of the excess of
copper ions in amyloid plaques is able to produce the catalytic generation of reactive oxygen species.
Bush et al. developed clioquinol, a copper chelating agent, up to a phase-Il clinical trial for the
treatment of AD but the intrinsic toxicity of clioquinol promoted the development of a new
hydroxyquinoline derivative (PBT2) by the same group. This chelating agent is able to restore
cognition in transgenic mice model of AD.

We decided to tackle the modulation of copper trafficking and homeostasis with cyclic and open bis-
chelating agents able to generate stable tetradentate copper complexes. One of these, PA1637 is
highly specific for copper chelation and is unable to complex zinc ions. This absence of chelation for
zinc is a positive factor to avoid the myelo-optic neuropathy that has been evidenced for clioquinol
treatment.

The pre-clinical evaluation of AD drug-candidates is highly challenging since there are no evident
animal models in terms of efficiency and validity. Transgenic mice are “slow models” for the evaluation
of new molecules and they are not highly predictive because none of those do fully recapitulate AD
pathology. Therefore we decided to develop a « fast murine screening model » by using of non-
transgenic mice suffering from cognitive deficits induced by the intracerebroventricular injection of Ab,.
42 oligomers that are considered as a causative agent in AD associated with oxidative stress and
aging.

Episodic memory deficits are a prominent feature of AD. In this study, these deficits were assessed in
control and treated mice, using a well-validated learning procedure, Contextual Fear Conditioning, that
requires intact declarative memory which is early affected in AD patients.

Here we report the capacity of PA1637 to fully reverse the cognitive deficits of ARy, injected mice after
a three-week treatment by oral administration or i.p. injection.

P1.124
Vitamin D; triggers axogenesis, myelination and induces a dramatic recovery in a rat model of
nerve injury

Chabas, J.-F. (Marseille)', Stephan, D. (Marseille)’, Marqueste, T. (Marseille)’, Khrestchatisky, M.
Marseille)4, Decherchi, P. (Marseille)S, Feéron, F. (Marseille)4

Université de la Méditerranée (Aix-Marseille 1l), NICN (CNRS UMR 6184), Pr FERON, Marseille,
France, “UMR 6184 CNRS-Université de la Méditerranée, 13, Marseille, France, *UMR CNRS 6233,
Université de la Méditerranée (Aix-Marseille 1), Marseille, France, *UMR 6184 CNRS-Université de la
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In a previous study, we demonstrated that vitamin D2, an FDA-approved compound, potentiates axon
regeneration and improves functional recovery in a rat model of a transected peripheral nerve.
However, before bringing this molecule to patient's bed, we performed a pharmacological study, in
which we compared the efficiency of two doses of the two routinely used forms of vitamin D:

vitamin D2 (ergocalciferol, the plant-derived form of vitamin D) and
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vitamin D3 (cholecalciferol, the animal-derived form of vitamin D).

The rat left peroneal nerve was cut out on a length of 10 mm and immediately autografted in an
inverted position. After surgery, animals were treated with either ergocalciferol (100 or 500 1U/kg/day)
or cholecalciferol (100 or 500 IU/kg/day) or excipient (Vehicle) and compared to unlesioned rats
(Control) (n =6 per group). Functional recovery of hindlimb was measured weekly, during 12 weeks
post-surgery, using the peroneal functional index. At the end of this period, ventilatory, motor and
sensitive responses of the regenerated axons were calculated and histological analysis was
performed. We observed that vitamin D3 is more efficient than vitamin D2 and, when delivered at high
dose (500 IU/kg/day), cholecalciferol induces a dramatic locomotor and electrophysiological recovery.
In order to increase statistical significance, the experiment was repeated with a new lot of 6 animals in
the D3-500, Vehicle and Control groups. We confirmed the above mentioned results and
demonstrated that vitamin D3 increases

i) the number of preserved or newly formed axons in the proximal end;

ii) the mean axon diameter in the distal end and

i) neurite myelination in both the distal and proximal ends.

Then, in order to get an insight on the molecular mechanisms underlying the role of vitamin D3, we
performed an in vitro transcriptome study. Using pangenomic cDNA microarrays and qPCR
techniques, we identified the genes regulated by calcitriol (1,25 (OH)D3, 10 nM) in dorsal root ganglia
or Schwann cells. After 24 hours of calcitriol supplementation, we found a modified expression of
many genes involved in axogenesis and myelination. Our data indicate that vitamin D3 is a
neurotrophic and myelinating agent that can be tested in phase I clinical trials for nerve repair.

P1.125
Long term consequences of traumatic exposure in elderly general population

Chaudieu, |. (Montpellier)1'2, Norton, J. (Montpellier)1'2, Ritchie, K. (Montpellier)1’2'3, Birmes, P.
Toulouse)4’5, Vaiva, G. (LiIIe)6‘7, Ancelin, M.-L. (Montpellier)1’2

Inserm U1061, Montpellier, France, 2Université Montpellier 1, Montpellier, France, 3lmperial College,
Londres, United Kingdom, “Université Toulouse I, Toulouse, France, °CHU Toulouse, Toulouse,
France, SUniversité Lille Nord de France, Lille, France, "CHU Lille, Lille, France

Objective: Several recent studies have evaluated the impact of traumatic events on the development
of post-traumatic disorder (PTSD) but very few studies have focused on their long term consequences
on general health. Our study aimed to evaluate the association between the experience of a lifetime
traumatic event and current mental as well as physical health in a community-based study.

Method: 1662 non-institutionalised persons aged 65 years and over, randomly recruited from the
Montpellier district electoral rolls completed the Watson’s PTSD Inventory to evaluate PTSD and the
Mini International Neuropsychiatric Interview to assess current and lifetime symptoms of psychiatric
disorders, respectively. Medical history (e.g. vascular events, diabetes...), general health-related
information and blood sample were collected.

Results: 55.9% of the sample had experienced a lifetime traumatic event, according to DSMIV criteria
and 15.5% had developed re-experiencing symptoms, the most common PTSD symptom associated
with trauma and one of the most clinically relevant. The lifetime and current PTSD prevalence was
2.4% and 1.2%, respectively. We observed an increase in the number and severity of health-related
outcomes between groups, non-traumatized subjects having the lowest risk, and those with trauma
leading to recurrent re-experiencing of events (non-resilient subjects) having the highest risk.
Traumatized persons who did not report re-experiencing symptoms (resilient subjects) showed better
current mental health than traumatized subjects who did and non-traumatized subjects. Both groups of
traumatized subjects showed a higher rate of cardio-ischemic diseases notably current angina pectoris
(multi-adjusted OR=2.27, 95%CI [1.31; 3.91] and 2.34, 95%CI [1.22; 4.49] for resilient and non-
resilient groups, respectively). Traumatized persons, specifically those non-resilient, showed a higher
waist/hip ratio, higher triglyceride levels and a greater frequency of hypertension.

Conclusion: Our findings suggest that lifetime experience of traumatic events is frequent in the
elderly and could be associated with cardio-ischemic diseases independently of PTSD symptoms
expression. However the presence of these symptoms appears associated with additional metabolic
risk factors.
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Gene expression changes induced by canine adenovirus type-2 (CAV-2) in the brain of the
nonhuman primate Microcebus murinus
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Francés, N. (IMontpeIIier)z, Kremer, E. (Montpellier)4, Verdier, J.-M. (Montpellier)1, Devau, G.
gMontpeIIier)
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Canine adenovirus type-2 (CAV-2) vectors preferentially transduce neurons and undergo efficient
axonal transport. Moreover, episomal expression leads to safe, long-term and efficient gene transfer in
the CNS. We previously showed that CAV-2 survived at least 6 months in the brain of M. murinus
without inducing neuronal notable death, suggesting that they could be used to prevent and/or treat
numerous neurodegenerative diseases. A hallmark of Parkinson’s disease is the loss of dopaminergic
neuron which induces a dysregulation in the striatum and in the frontal cortex producing motor
disorders. How brain cells deal with the virion-induce signal transduction during attachment and
internalisation is unknown. We therefore assayed changes in gene expression induced by helper-
dependent (HD) CAV-2 in the striatum and in the frontal cortex of 4 females M. murinus following
injection of CAV-2 (109 pp) into in the right caudate nucleus. We compared the gene expression in the
ipsilateral side with the contralateral side, and with non infected brains using transcriptomic approach
with human Affymetrix microarrays. We followed changes in gene expression in acute conditions (24h
p.i.) and delayed time (28 days p.i.). Our data shows that about 20% of the probesets were detected.
The 11,200 transcripts were analyzed by different statistical tools: Significance Analysis of
Microarrays, ANOVA and Principal Component Analysis. About 20 genes were highly discriminating
for differentiating the striatum and cortex containing infected by CAV-2 from those of uninfected tissue.
Among them, the most important belonged to transcriptional regulation function and to synaptic
transmission. Interestingly, clustering analysis showed that the HD CAV-2 injections induced different
profiles at 24h and at 28 days. In the striatum, several genes involved in immune response were
detected (e.g. an overexpression for TNFRSF18 at 24h and for HLAG, IGHM, IGLC2 at 28 days). Our
results showed that the transduction of CAV-2 in neurons induced specific changes in gene
expression and that the expression was different during the acute and the long-term stages. Our study
will help better understand the changes induced by CAV-2 and assess its impact in the cells in relation
to its safety as gene transfer.

P1.128

Sushi-repeat protein SRPX2 implicated in disorders of the speech cortex: In utero RNA
silencing causes altered development of the rat brain cortex

Cillario, J. (Marseille)1, Bruneau, N. (Marseille)1, Salmi, M. (Marseille)1, Buhler, E. (Marseille)1,
Zimmer, C. (Marseille)z, Massacrier, A. (Marseille)1, Watrin, F. (Marseille)1, Cloarec, R. (Marseille)1,
Tisserand, J. (Marseille)', Cardoso, C. (Marseille)', Durbec, P. (Marseille)?, Muscatelli-Bossy, F.
gMarseiIIe)1, Represa, A. (Marseille)1, Szepetowski, P. (Marseille)1

Institut de Neurobiologie de la Méditerranée (INMED) - INSERM UMR901 - Université de la
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- CNRS UMRG6216 - Université de la Méditerranée, Marseille, France

How the speech cortex develops and functions is a crucial challenge but remains poorly known given
its human-specific nature. Mutations in secreted Sushi-Repeat Protein, X-linked 2 (SRPX2) cause
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epileptic/developmental disorders of the speech cortex, i.e. rolandic epilepsy either with verbal
dyspraxia (RESDX syndrome) or with bilateral perisylvian polymicrogyria (Roll et al. 2006). Together
with its cell surface receptor uPAR (plasminogen activator receptor) and with its transcriptional
regulator FOXP2 (forkhead-box transcription factor), SRPX2 forms a molecular network variably
implicated in the aforementioned disorders (Royer-Zemmour et al. 2008; Roll et al. 2010). In the
present study, we have questioned the possible role of SRPX2 in the development of the brain cortex.
RNA silencing of rat Srpx2 in utero with shRNA constructs targeting the 5' or 3' UTR led to abnormal
pattern of radial neuronal migration, whereas the corresponding mutant shRNAs were ineffective.
Rescue experiments were successfully performed with rat and human SRPX2 proteins. In contrast,
the mutant (pathogenic) SRPX2 proteins failed to rescue the phenotype and evidence for loss-of-
function and for dominant-negative mechanisms, respectively, was obtained. No alteration in the
proliferation of progenitors, in apoptosis, and in vascular and radial glia structures was detected.
Consistent with previous reports on the role of SRPX2 in the migration of cancer and endothelial cells,
ongoing analyzes suggest a defect in neuronal migration. Post-natal analyzes are currently being
done to study the long-term morphological and behavioral consequences. Altogether, our data indicate
a role for Srpx2 in the development of the rat brain cortex and support a developmental basis for the
various SRPX2-related disorders of the speech cortex in human.

P1.129

Bilateral lesions of the subthalamic nucleus prevent escalation of cocaine intake and reduce
cocaine intake after escalation

Cohen, C. (Marseille)1, Lardeux, S. (Marseille)1, Pernaud, R. (Marseille)1, Palleressompoulle, D.
gMarseiIIe)1, Ahmed, S. (Bordeaux)?, Baunez, C. (Marseille)’

Lab. Neurobiol. of Cognition, CNRS UMR6155, Univ. Provence, Marseille, France, ’Lab. Mouvement
Adaptation Cognition, CNRS UMR5227-Univ Bordeaux 2, Bordeaux, France

The subthalamic nucleus (STN) is critically involved in reward-motivated behaviour. Lesion or high
frequency stimulation (HFS) of the STN decreases the effort spent to obtain cocaine, without
decreasing the effort spent to obtain more natural rewards (Baunez et al., 2005; Rouaud, Lardeux et
al., 2010). This selective reduction in the motivation for cocaine leads to suggest that the STN could
represent a promising brain target for therapy against cocaine addiction. The present study sought to
further validate this hypothesis by first testing the effects of bilateral STN lesions on escalation of
cocaine self-administration. Escalation of cocaine use is a hallmark of drug addiction that can be
readily and validly reproduced in laboratory rats by increasing drug availability (Ahmed and Koob,
1998). First we tested the effects of STN lesions on the establishment of escalation. The animals were
first trained to self-administer cocaine during short-access sessions (i.e. lasting 2 hours,
250ug/injection) and were then tested for 20 sessions of long-access (6 hours). We have shown that
STN lesions prevent escalation in cocaine intake. Second, in order to test whether or not STN
inactivation could have a 'curative' effect, we tested the effects of STN lesions in rats after they had
exhibited escalation of their drug intake. For this, intact rats were subjected to the schedule of the first
experiment. After 20 sessions of long-access, they were subjected to surgery and then re-tested for an
extra 20 sessions in long-access conditions. STN lesion significantly decreased the drug intake after
established escalation of cocaine self-administration. These outcomes suggest a role for the STN in
the development of cocaine addiction and confirm recent research that highlights the STN as a
possible brain target for the treatment of cocaine addiction.

P1.130

Exonskipping mediated restoration of dystrophin reverses physiological alterations in the mdx
mouse hippocampus
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Duchenne muscular dystrophy (DMD) is caused by the lack dystrophin, protein which hold important
functions in both muscle and brain. The mdx mouse model of DMD, in which a non-sense mutation in
exon 23 results in the absence of dystrophin, shows a deficit in y-aminobutyric acid type A (GABAA)-
receptor clustering in central inhibitory synapses and enhanced long-term potentiation (LTP) at CA3-
CA1 synapses of the hippocampus. Our recent investigations demonstrate that U7 small nuclear
RNAs modified to encode antisense sequences and expressed from recombinant adeno-associated
viral (rAAV) vectors are able to induce skipping of the mutated exon, thereby rescuing expression of a
functional dystrophin-like product both in the muscle and nervous tissue in vivo. In the brain, this
rescue was accompanied by restoration of both the size and number of hippocampal GABAx-receptor
clustering. In the current sudy, we report that 25.2 + 8% of re-expression two months after
intrahippocampal injection of rAAV reverses the enhanced LTP phenotype at CA3-CA1 synapses of
mdx mice. These results suggests that dystrophin expression indirectly influences synaptic plasticity
through modulation of GABAa-receptor clustering and that re-expression of the otherwise deficient
protein in the adult can alleviate deficits in neural functions associated with DMD.

P1.131

Human umbilical cord blood mononuclear cell transplantation against perinatal brain injury: a
pre-clinical study
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Cerebral palsy (CP) is a neurological disorder that affects the developing brain causing motor and
cognitive deficits. Major brain lesions associated with CP are white matter damage in preterm infants
and cortico-subcortical lesions in term newborns. There is no specific treatment for these perinatal
brain lesions.

Cell therapy seems promising to repair brain damages. Human umbilical cord blood mononuclear cells
(hUCBMNCs) are a rich source of various stem cells that could be of interest for neurological
diseases. They have many advantages over other stem cell sources, including easy access and
isolation.

Our goal is to investigate the potential of hUCBMNCs to prevent or repair white and grey matter
lesions in an animal model of excitotoxic brain injury.

The animal model of perinatal brain lesions consisted of an intracranial injection of |botenate a
glutamate agonist, in Sprague-Dawley rats and Swiss mice at P5. hUCBMNCs (from 10° to 107) were
injected either intraperitoneally or intracranially immediately after the ibotenate injection. Effects of cell
transplantation on brain lesions were studied W|th h|stolog|cal methods and immunohistochemistry.

In mice, single or repeated i.p. injections of 10° or 5.10° hUCBMNCs, immediately, 1 day or 3 days
after the ibotenate injection did not have any effect on the lesion size neither in the cortex nor in the
white matter.

In rat pups, the injection of 10° cells had no significative effect on lesion size. However, the injection of
10" hUCBMNCs immediately after ibotenate increased exclusively the white matter lesion size (40%,
p< 0,002). This deleterious effect was associated with perllesmnal microgliosis.

Preliminary experiments with an intracranial injection of 10° cells showed a tendency towards a
decrease in the cortical lesion size (24%, p=0.06) with no impact on white matter.

Copyright © 2011 Société des Neurosciences



So, rats and mice respond in a species-dependent manner to xenotransplantation. Our results show a
deleterious effect of the i.p. transplantation of 10" hUCBMNCs immediately after the excitotoxic insult
in rat pups. In contrast, an i.c. transplantation of 10° cells was not associated with a deleterious action.
All together, our results highlight the importance of the administration route in preclinical cell therapy
experiments.

P1.132

High frequency stimulation of the subthalamic nucleus impacts adult neurogenesis in a rat
model of parkinson's disease

Daszuta, A. (Marseille)1, Khaindrava, V. (Marseille)1, Salin, P. (Marseille)1, Melon, C. (Marseille)1,
Kerkerian-Le Goff, L. (Marseille)1
'IC2N, IBDML, Marseille, France

Chronic high-frequency stimulation of the subthalamic nucleus (STN-HFS) efficiently alleviates motor
symptoms of advanced Parkinson's disease (PD). Here, we looked for possible STN-HFS-induced
changes on adult brain neurogenesis in the hippocampus and olfactory bulb that may be related to
non-motor deficits associated to PD, such as mood disorders and olfaction deficits. Cell proliferation
(Ki-67 immuno-positive-cells) and survival (bromodeoxyuridine (BrdU)-immuno-positive cells) were
assessed in the subventricular zone-olfactory bulb continuum and the dentate gyrus of the
hippocampus of hemiparkinsonian rats with or without continuous STN-HFS for 8 days. Dopamine
lesion impaired cell proliferation and survival through different mechanisms, the effect on proliferation
being correlated to the level of dopamine depletion whereas the effect on survival was not. Prolonged
STN-HFS did not affect cell proliferation, but increased cell survival bilaterally. In these regions of
constitutive neurogenesis, the percentage of new neuroblasts (BrdU-doublecortin-positive cells) was
unchanged, suggesting that STN-HFS can lead to a net increase in newly formed neurons later on.
STN-HFS also increased new cell survival in the striatum and promoted dopamine system recovery
detected by tyrosine hydroxylase immunostaining. These data provide the first evidence that
prolonged STN HFS has a neurorestorative action and support the view that the action of this
neurosurgical treatment can bypass the cortico-basal ganglia-thalamocortical loop circuits and largely
impinge neuroplasticity and brain function.

P1.133

Loss of PARK9 expression enhances the toxicity of a-synuclein and produce abnormal
lysosomal accumulation in mammalian cells
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Recent evidence suggests lysosomal function impairment in Parkinson's disease (PD). Mutations in
ATP13A2, a lysosomal type 5 P-type ATPase (PARK9) have been associated with hereditary
parkinsonism as well as in some juvenile and young-onset PD. We have associated different cellular
models and in vivo models to understand where the putative lysosomal dysfunction by loss of
ATP13A2 function may lead to insufficient lysosomal protein degradation and membrane
permeabilization. In fibroblasts from one patient harboring pathogenic PARK9 mutations, we observed
an abnormal lysosome accumulation under basal conditions compared to control fibroblasts by
electron microscopy and with different lysosomal markers. Our data suggest that PARKO fibroblasts
may replicate some of the lysosomal dysfunction observed in PD patients. We propose that PARK9
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fibroblasts may represent a unique cellular model to study the role of abnormal lysosomal function in
the pathogenesis of PD without artifacts derived from over-expression or lack of endogenous
translational regulatory elements. To confirm this hypothesis, we seek to analyze the lysosomal
membrane permeabilization upon treatment with different stressors. To strengthen the results, we
have knocked down ATP13A2 in M17 neuroblastoma cells overexpressing or not wild-type a-
synuclein.. An enhancement in toxicity was observed when ATP13A2 was knocked down in neurons
overexpressing wild-type a-synuclein confirming previous reports on the toxic link between a-synuclein
and ATP13A2. To evaluate in vivo the role of endogenous ATP13A2, we will test whether knockdown
of ATP13A2 with lentivirus-delivered shRNA would cause dopaminergic neurodegeneration and
aggregates formation after SNpc-stereotactically injection. Overall, these results indicate that
ATP13A2 mutations may participate in lysosomal-mediated dysfunction and PD-related
neurodegeneration.

P1.134
Striatal medium spiny neurons of mouse models of Parkinson's disease generate gigantic
GABAergic currents that are abolished by subthalamic nucleus lesion

Dehorter, N. (Marseille)1, Mdzomba, B. (Marseille)1, Lopez, C. (Marseille)1, Doucet, Y. (Marseille)1,
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We have shown that in the striatum from 6-hydroxydopamine-treated mice, the projection neurons of
the striatum (medium spiny neurons, MSNs) spontaneously generate gigantic GABAergic currents,
single or in bursts due to excessive bursting of LTS interneurons (Dehorter, 2009). We investigated
whether the same electrophysiological signature is present in the striatum of mouse models of familial
forms of Parkinson's disease and whether it is sensitive to the lesion of the subthalamic nucleus
(STN). We took the example of PINK1 KO mice where the loss of function mutations in the
mitochondrial protein PINK1 (PTEN induced putative kinase) cause the recessive PARKG6 variant of
Parkinson's disease (PD) in humans. Evoked DA release and DA content become significantly
decreased in the striatum of such mice when deficits in spontaneous locomotion appear in the
absence of neuronal loss (Kitada 2007, Gispert 2009). We patch clamp recorded the spontaneous
GABAergic currents in MSNs from 6-8 months-old control mice, PINK1 KO mice and PINK1 KO mice
bearing a chronic lesion of the subthalamic nucleus (STN). We lesioned the homolateral STN with
stereotaxic injection of kainic acid (0.3 ul, Tmg/ml), 2-4 weeks before recordings.

In 70% of the MSNs from control mice we recorded spontaneous, small amplitude (73 + 11 pA),
regular (4.5 + 1.6 Hz), GABAA-mediated currents. In the other 30% of MSNs, these currents were giant
GABA, sPSCs (270 £ 6 pA, 0.4 £ 0.1 Hz). In contrast, in 71% of MSNs (10/14) from PINK1 KO mice,
we recorded the gigantic GABAA sPSCs, single (340 + 37 pA, 0.3 £ 0.1 Hz) orin bursts (77 £ 4 Hz).
STN lesion entirely reversed the situation since 79% of MSNs (27/34) displayed the tonic pattern of
small amplitude GABAA sPSCs (46 + 2 pA, 2.9 + 0.4 Hz) and only 20% still exhibited giant GABAA
sPSCs, single (251 + 16 pA, 0.2 + 0.1 Hz) or in bursts (77 £ 13 Hz).

Our results show that dopamine depletion of the striatum in neurotoxic and genetic PD models lead to
the same electrophysiological signature. These pathological striatal currents are strongly reduced by
STN lesion which was used in patients to ameliorate PD motor signs. Thus, they constitute a
functional correlate of early and possibly reversible stages of Parkinson's disease.
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EGCG improves learning and synaptic plasticity markers in Ts65Dn mouse model of Down
syndrome

Delabar, J.M. (Paris)', Guedj, F. (Paris)’, Luilier, S. (Orleans)’, Duchon, A. (lllkirch)*, Paly, E. (Paris)°,
Bizot, J.C. (Orleans)®, Paul, J.L. (Paris)°, Janel, N. (Paris)’, Créau, N. (ZParis)S, Herault, Y. (lllkirch)*
"Univ. Paris - Diderot, BFA EAC CNRS 4413, Equipe 5, Paris, France, “BFA-ES, Université Paris
Diderot-CNRS EAC 4413, 75, Paris, France, 3Key—Obs Lab, Orleans, France, 4ICS-IGBMC, llikirch,
France, °BFA-ES5, Université Paris Diderot-CNRS EAC 4413, Paris, France, °AP-HP, Hépital Européen
Georges Pompidou, Paris, France

Copyright © 2011 Société des Neurosciences



Trisomy of chromosome 21 results in Down syndrome (DS), a disorder marked by mental retardation.
Trisomy is associated with the overexpression of a large part of the HSA21 genes. It is generally
thought that defects in plasticity may account for the cognitive disability. We have demonstrated that a
YAC transgenic model carrying three copies of Dyrk1a, a kinase with multiple targets among which
genes involved in synaptic plasticity and memory processes, present deficits in paradigms assessing
long term memory. This deficit was shown to be rescued after a treatment, given from gestational age
to adult stage, with an inhibitor of Dyrk1a, a polyphenol from green tea (PGT), the epigallocatechin
gallate (EGCG). Ts65Dn, a more complex model with trisomy of 123 genes, is closer to the situation of
Down syndrome: it exhibits reduced LTP in the dentate gyrus and poor learning in many memory
paradigms. The effect of a chronic treatment with EGCG was assessed on adult male Ts65Dn mice
after a one month treatment: using Morris water maze tasks we have shown that, after the treatment,
Ts65Dn mice were reaching performance levels similar to the control mice. At the molecular level the
effect of the treatment was assessed by investigating the levels of components of markers previously
shown as Dyrk1a dosage sensitive: plasma homocysteine level and pathways involved in control of
LTP and synaptic plasticity (CamKIl, Akt, Mapk pathways): for most of these biomarkers the treatment
rescues significantly these alterations. Another molecular feature of Ts65Dn is the excess of inhibition,
consequences of which have been rescued by picrotoxine treatment. As GAD65 and GADG67 are
controlling the level of GABA we have investigated the mRNA and protein levels and found that a PGT
treatment decreases also the level of these proteins. These results open new perspectives for the
treatment of Down syndrome patients with green tea extracts.

P1.136

Prenatal ischemia induces white matter damage, mild cognitive deficits and hyperactivity in
adult rats

Delcour, M. (Marseille)', Russier, M. (Marseille)', Xin, D. (Philadelphia)?, Paban, V. (Marseille)', Baud,
0. (Paris)’, Barbe, M. (Philadelphia)?, Coq, J.-O. (Marseille)'

"UMR 6149, CNRS-Université de Provence, Neurosciences Intégratives et Adaptatives, Marseille,
France, ’Temple University School of Medicine, Department of Anatomy and Cell Biology,
Philadelphia, United States, }INSERM AVENIR U676, Hobpital Robert Debré, Paris, France

Prenatal ischemia (PI) has been shown to provide a promising rat model of white matter damage
(WMD) that induces hypomyelination, axonal degeneration, neuronal damage and astrogliosis in
various brain areas, as observed in preterm infants with a history of perinatal hypoxia-ischemia (Olivier
et coll., 2005; Delcour et coll., 2011). In addition to sensory and motor disabilities, many premature
children exhibit deficits in visual and spatial memory, and spatial navigation, as well as attention
deficits with hyperactivity disorders (ADHD). The aim of the present study was to assess cognitive
impairments and the neuro-anatomical substratum in the involved brain areas of adult rats with WMD
induced by PI. The Pl was induced by unilateral ligation of the uterine artery in pregnant rats at E17.
PI rats exhibited hyperactivity in open-field test. They also showed short-term memory deficits in the
object-recognition and object-location tasks, suggesting visuospatial memory deficits as observed in
premature children. These deficits were related to neuronal loss and astrogliosis found in the
parahippocampal areas of Pl rats. Short-term impairments may indicate attention deficits, possibly
underlain by increased GABAergic interneurons and concomitant decreased glutamatergic neurons in
the prefrontal cortex. In addition to possible attention deficits, hyperactivity in open-field likely
recapitulates ADHD often observed in preterm children. Pl rats also exhibited long-term memory
deficits in object-recognition task that may involve learning disorders. However, Pl rats did not exhibit
any impairment in various Morris watermaze tasks, indicating an absence of spatial memory and
working memory deficits after PI. This absence seems consistent with a lack of neuronal loss in the
hippocampus of Pl rats, highly involved in the spatial cognition. Our data shows a differential time-
dependent vulnerability of hippocampal structures to ischemic insult at E17. Thus, this model of WMD
and gray matter injury reproduces some of the cognitive deficits observed in premature children. It
could allow us to better understand the neuro-anatomical substrates of some cognitive disabilities
found in preterm children with a history of perinatal hypoxia-ischemia.
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Modulation of potassium KCa2 channels as an antiparkinsonian strategy

Deltheil, T. (Marseille)1, Rosier, C. (Marseille)1, Turle-Lorenzo, N. (Marseille)1, Chen, L. (Marseille)z,
Mourre, C. (Marseille)z, Amalric, M. (Marseille)1

"Université de Provence, UMR6155, Marseille, France, “Université de Provence, UMR6149, Marseille,
France

Parkinson's disease (PD) originates from the progressive loss of dopaminergic neurons substantia
nigra. L-DOPA therapy is effective on motor symptoms and motor fluctuations but leads over the years
to dyskinesias. KCa2 channels (calcium-activated potassium channels, SK channels) have emerged
recently as a potential drug target because they regulate neuronal firing of midbrain dopamine
neurons. The involvement of these channels in the expression of motor symptoms at different stages
of PD has thus been tested in different rodent models. Using systemic injection of apamin, a KCa2
channel blocker, we show that this compound can reverse haloperidol-induced catalepsy a
pharmacological model of akinesia. This effect of apamin is blocked by intracerebroventricular
injection of CYPPA, a KCa2 channel opener, showing the specificity of apamin action on KCa2
channels. Apamin reverses the effect of a partial 6-OHDA lesion in a reaction time task only after a 6
days subchronic treatment. Apamin potentiates apomorphine-induced contralateral rotations in the
rotameter test following unilateral total 6-OHDA lesion. When administered alone acute apamin
treatment induces ipsilateral rotations while subchronic treatment had no effect. These results suggest
that apamin acts on the spared dopaminergic system in a partial lesion model of the disease. The fact
that KCa2 channels are heavily expressed on dopaminergic neurons strengthens this hypothesis.
Blocking these channels could increase the release of dopamine since it enhances the firing in bursts.
However KCa2 channels are not only expressed on dopaminergic neurons but are widely distributed
in the basal ganglia. Consequently anti-parkinsonian effects of apamin could also be mediated by the
modulation of the dysregulated gabaergic and glutamatergic activity in these structures as well.
Overall these results underlie the critical role of KCa2 channels in the physiopathology of PD and as a
possible drug target. Funded by Fondation de France.

P1.138

Autosomic recessive hereditary spastic paraplegia-type SPG11: a Drosophila Melanogaster
model

Denora3 P. (Paris)1’2, Monnier, V. (Paris)?’, Bertini, E. (Rome)z, Stevanin, G. (Paris)1‘4, Tricoire, H.
Paris)

gPitié-Salpétriére Hospital, Centre de Recherche Institut du Cerveau et de la Moelle Epiniere,
INSERM, UMRS 975-CNRS 7225-CRIM, NEB, Paris, France, 2IRCCS Bambino Gesu' Children
Hospital, Department of Genetics and Rare Diseases, Rome, lItaly, *Paris Diderot University-CNRS
EAC 4413, Laboratory of Genetics of Stress and Aging, Functional and Adaptative Biology Unit (BFA),
Paris, France, 4Pitié-SaIpétriére Hospital, APHP, Department of Genetics and Cytogenetics, Paris,
France

SPG11 spastic paraplegia represents the majority (~21%) of autosomal recessive complicated forms.
It is characterized by the degeneration of the pyramidal tract, the presence of a thin corpus callosum
(TCC) and white matter abnormalities at brain MRI. The mechanisms underlying the degeneration of
the corticospinal tract and other structures remain unknown. The disease is predominantly associated
with loss of function mutations in the SPG117 gene, encoding spatacsin.

SPG11 is conserved in Drosophila; (dspg11) exhibits 22% of similarity with its human ortolog.

We generated a fly model of SPG11 disease by RNA interference (RNAI) to investigate the function of
SPG11 protein in vivo. Transgenic flies containing an inducible UAS-RNAI construct against dspg71
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are available. Expression of this construct was possible exploiting the GAL4-UAS system. We used
various tissue/stage-specific GAL4 drivers, to discriminate between developmental and adult-specific
effects. When dspg71 was inactivated during development, at ubiquitous as well as CNS-specific
level, we observed up to 90% of pupal lethality; the rare escapers had a clear locomotion phenotype
and a drastically decreased life span. Dspg11 transcript levels, measured under ubiquitous
inactivation conditions, were decreased of 60% in adult males and larvae, and of 40% in adult
females. Inactivation (ubiquitous and CNS-specific) induced in adult flies conferred a normal
phenotype and no difference in life span between induced/non induced flies.

In the hypothesis that dSPG11 plays a role in the control of axonal transport, like other human SPG
proteins, we are also planning to analyze if there is an impairment of axonal transport of mitochondria
and synaptic vesicles in dissected larvae in which the inactivation of dspg11 is specifically driven in
motoneurons.

Moreover, in order to identify possible dSPG11 interactors, we are planning a genetic screening with
fly strains inactivated for other SPG-genes and for genes involved in potential common pathways:
intracellular trafficking, transport, microtubules and actin metabolism.

From our study it emerges that dSPG11 seems to play an important role during development; further
data are still necessary to delineate its exact function.

P1.139

Activators of the cyclic GMP pathway modulate cocaine self-administration by rats:
involvement of the epigenetic parameters MeCP2 and HDAC2

Deschatrettes, E. (Strasbourg)', Romieu, P. (Strasbourg)', Zwiller, J. (Strasbourg)’
"Université de Strasbourg, Imagerie et Neurosciences Cognitives, Strasbourg, France

Previous results from our laboratory showed that elevating the intracellular levels of cyclic 3°,5"-
guanosine monophosphate (cGMP) in several brain areas results in the inhibition of cocaine-induced
events, such as dopamine release in the striatum, immediate early gene expression, or
hyperlocomotion. In this study, we investigated whether activation of the cGMP pathway was able to
modulate intravenous cocaine self-administration, an operant conditioning test recognized as the most
adequate animal model for studying the reinforcing properties of a given substance. The natriuretic
peptide CNP, an endogenous ligand of the membrane-bound guanylyl cyclase GC-B, and 8-bromo-
cGMP, a membrane-permeant activator of the cGMP-dependent protein kinase, were directly injected
into the medial prefrontal cortex (mPFC) of rats self-administering cocaine. The treatments decreased
cocaine self-administration behavior dose-dependently under both a fixed and a progressive ratio
schedule of reinforcement, which measure reinforcing properties of cocaine and motivation to obtain
the drug, respectively. As the effect was noticeable only after a few days, the involvement of middle- to
long-term mechanisms was explored. Since epigenetic processes were previously shown to be
induced by cocaine self-administration, we checked whether these mechanisms were under the
control of an elevation of brain cGMP. Immunohistochemical studies unveiled a decreased expression
of the methylated CpG-binding protein MeCP2 and the histone deacetylase HDAC2 in the brain of
CNP- and 8-bromo-cGMP-treated rats. The data therefore show that the cGMP pathway in the anterior
cingulate cortex participates in the analysis of the reinforcing properties of drugs of abuse.
Furthermore, they suggest that CNP and the cGMP pathway counteract some long-term effects of
cocaine by inhibiting plastic modifications triggered by the drug.

P1.140

Transcriptome evolution and distinct gene expression profiles of brain aging and Alzheimer’s
disease-like pathology in the primate Microcebus murinus

Devau, G. (Montpellier)1, Abdel Rassoul, R. (Montpellier)z, Chuchana, P. (Montpellier)e’, Pantesco, V.
Montpellier)4, Mestre-Francés, N. (Montpellier)s, Verdier, J.-M. (Montpellier)5

Inserm U710, Université Montpellier 2-EPHE, Montpellier, France, ’INSERM U710, EPHE-Université
Montpellier 2, Montpellier, France, ®Inserm U844, Montpellier, France, *Institut de Recherche en
Biothérapie, CHU Montpellier, Montpellier, France, ®Inserm U71 0, EPHE-Université Montpellier 2,
Montpellier, France
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Aging is the primary risk factor of neurodegenerative disorders such as Alzheimer’s disease (AD).
However, the molecular events occurring during brain aging are extremely complex and still largely
unknown. New approaches such as transcriptomic approaches are required to unravel the complex
biology of brain aging and neurodegenerative disease. For a better understanding of these age-
associated modifications, animal models as close as possible to humans are needed. In this study, we
analyzed the transcriptome of the temporal cortex of Microcebus murinus, a relevant primate model for
aging and AD studies because some of them present, as they age, R-amyloid plaques and cortical
atrophy, which are pathognomonic signs of AD in humans. We compared the transcriptomes of 6
young adults, 10 healthy old animals and 2 "AD-like" animals using human Affymetrix microarrays (HG
U113plus2). Over the 14,911 transcripts detected present, 152 genes were identified with significant
changes in their expression in relation with age or with AD pathology by ANOVA (p-value1%) whose
10 were used to confirm their expression by RT-PCR. Among these genes, 47 were revealed very
discriminative by Significance Analysis of Microarrays. Hierarchical clustering indicated that each
group showed a specific expression profile. In addition, Principal Component Analysis showed that
each group could be distinguished from others. Biological function of these genes was investigated by
Gene Ontology, EASE and pathways by IPA-Ingenuity softwares. Interestingly, the network including
about twenty genes with significant expression changes in AD belong to neurological diseases, and
some of them were common with others neurodegenerative diseases. In conclusion, transcriptomic
analysis represents a relevant approach to investigate molecular changes occurring during complex
process like aging and AD. Because we identified distinct and specific profiles for each group, these
patterns represent a specific signature for each group. These results open the way to explore
physiological cerebral and "AD-like" aging in primates.

P1.141
Resistance to epilepsy: a new genetic model in the mouse to understand the physiopathology
of absence epilepsy

Dieuset, G. (Rennes)"?, Callerot, P. (Rennes)"?, Jubré, M. (Rennes)'?, Depaulis, A. (Grenoble)®,
Martin, B. (Rennes)"?

"Laboratoire Traitement du Signal et de I''mage - INSERM U642, Rennes, France, Université de
Rennes 1, LTSI, Rennes, France, *Grenoble - Institut des Neurosciences, Centre de Recherche
INSERM U836-UJF-CEA-CHU, Université Joseph Fournier, Grenoble, France

Absence-epilepsy is a prototypic form of generalized non convulsive epilepsy characterized by short
impairments of consciousness concomitant with synchronous and bilateral spike-and-wave discharges
(SWD). Two main genetic models for absence-epilepsy have been described in the rat (i.e. GAERS
and WAG/RIj) for which control or « neutral » strains with no SWD were also selected. However, an
animal model with a resistance to epilepsy, instead of a neutrality, could be very informative, as it is
likely that resistance involves different mechanisms than susceptibility.

Two mouse lines were derived for either their hyper- (BS/Orl) or hypo-susceptibility (BR/Orl) to
convulsive seizures induced by methyl-R-carboline-3-carboxylate (3-CCM). These lines also differ in
terms of electroencephalographic activity: BS/Orl displays spontaneous, bilateral and synchronous
SWD whereas BR/Orl do not. This is in line with the greater susceptibility of GAERS to the convulsive
effects of B-CCM and suggest a genetic link between the mechanisms which control -carboline-
induced seizures and those controlling absence-epilepsy. The hypothesis that BR/Orl are not prone to
SWD, rather than a neutral line was tested by injecting pentylenetetrazol (PTZ) or gamma-
butyrolactone (GBL), two SWD-inducers. Significantly higher doses of PTZ or GBL were necessary to
induce SWD in BR/Orl, as compared to BALB/c, CBA/H and C57BL/6J. Indeed, the doses of PTZ
which were able to induce 50% of the time spent in SWD were 23, 27 and 60 mg/kg respectively for
BALB/c, CBA/H and C57BL/6J. In BR/Orl mice, the dose of 60 mg/kg of PTZ was only able to induce
20% of the time spent in SWD. This mouse model, and more especially when combined with BS/Orl,
offers therefore a unique tool to carry out genes and physiological pathways involved in resistance to
absence-epilepsy.
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Role of serotonergic and noradrenergic autoreceptors in amphetamine behavioural and
neurochemical sensitisations

Doucet, E. (f’?:aris)1’2, Bobadilla, A.-C. (Paris)1, Godeheu, G. (Paris)1’3, Lanfumey, L. (Paris)e’, Tassin,
J.-P. (Paris) "

"Université Pierre et Marie Curie, UPMC, INSERM UMRS 952, CNRS UMR 7224 Equipe n°7 -
Physiopathologie de la Dépendance, Paris, France, °CNRS, Paris, France, *INSERM, Paris, France

Addicts have difficulty to stop their consumption of drug of abuse and avoid relapse, even after long
periods of withdrawal. Long term neuronal modifications may explain this feature of addiction.
Behavioural sensitisation induced in rodents by repeated injections of drugs of abuse seems therefore
an accurate model to study these long term neuronal changes, this phenomenon lasting several
months and being specific to drugs of misuse. Previous results obtained by microdialysis have shown
that the development of behavioural sensitisation is correlated with a long term hypereactivity of
noradrenergic and serotonergic systems (1). However, mechanisms explaining maintenance of this
hypereactivity are still unknown. We postulate now that a maintained disinhibition of these systems
can explain these enhanced responses. Actually, noradrenergic and serotonergic neuronal firing
activities are in part controlled by a2a-adrenergic autoreceptors located in the locus coeruleus and 5-
HT14 serotonergic autoreceptors located in the raphe nuclei, respectively. We have studied the
sensitisation state of these autoreceptors in amphetamine sensitized C57BL/6J mice by using two
functional methods. First, GTPyS binding to 5-HT 1, receptors was performed in the dorsal raphe
nucleus after 4-day or 3-week withdrawals. Second we have measured by microdialysis the efficiency
of a2a-adrenergic and 5-HT 4 receptor agonists, clonidine and 8-OH-DPAT respectively, to decrease
basal extracellular levels of noradrenaline and serotonin in the prefrontal cortex of sensitised animals.
Both GTPyS and microdialysis experiments indicate that a desensitisation of these
autoreceptors occurs after 4-day and 3-week withdrawals. Moreover, dexefaroxan, an a2a-
adrenergic receptor antagonist, can reproduce, in naive animals, noradrenergic hypereactivity found in
sensitised mice (1). Our results suggest that noradrenergic and serotonergic inhibitory feed-backs
could be indirect targets of amphetamine and that maintained desensitisations of autoreceptors
explain long-term effects in addiction.

(1) Salomon L, Lanteri C, Glowinski J, Tassin JP. Behavioral sensitization to amphetamine results
from an uncoupling between noradrenergic and serotonergic neurons. (2006) P.N.A.S. (USA) (Track
I1) 103: 3476-3481.
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Metyrapone modifies systemic and cerebral energy metabolism

Drouet, J.-B. (La Tronche)1, Fauvelle, F. (La Tronche)z, Batandier, C. (Grenoble)3, Peinnequin, A. (La
Tronche)®, Alonso, A. (La Tronche)z, Fidier, N. (La Tronche)1, Maury, R. (La Tronche)1, Poulet, L.
gGrenobIe)3, Canini, F. (La Tronche)1, Buguet, A. (Pointe—Noire)4, Cespuglio, R. (Lyon)5
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Metyrapone is a cytochrome P450 inhibitor that protects against brain damages elicited by ischemia
and excitotoxicity. The aim of this study was to examine whether its neuroprotective effect would be
related to changes in energy metabolism. In a first experimentation,33 rats were instrumented with
telemetric devices to measure abdominal temperature and locomotion. They received either 150
mg.kg-1 of metyrapone (n=17) or saline (n=16). One hour after injection, their blood and brain were
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sampled. Metyrapone acutely decreased locomotion and provoked a slight hypothermia. Metyrapone
did not modify blood corticosterone level but changed systemic metabolism with increased blood
glucose and lactate concentrations. Moreover, hyperglycemia was negatively correlated to abdominal
temperature and locomotion. Hippocampal metabolites concentrations were measured using 1H high-
resolution magic angle spinning magnetic resonance spectroscopy (1H HRMAS MRS). Compared to
saline rats, metyrapone rats exhibited decreased GABA and glutamate levels but increased glutamine
and N-acetyl-aspartate contents in the hippocampus. Western blot analysis showed that mMTOR and
AMPK hippocampal phosphorylated levels were similar between treatment groups. No difference in
brain c-fos and HSP70-2 mRNA transcription was observed between groups.

In a second investigation, 20 rats received either metyrapone (150 mg.kg-1, n=10) or saline (n=10).
One hour after injection, their brain was sampled and the mitochondria functioning was studied. No
difference among groups was observed in oxygen consumption whatever the substrates used. In
conclusion, it appears that metyrapone would modify systemic and brain metabolism in line with its
neuroprotective properties without affecting blood glucocorticoid levels.

P1.144
Characterization of mice with GFAP knock-in mutations, as models of Alexander disease

Dubief, E. (Paris)1’2, Skrzydelski, D. (Paris)1'3, Mi%not, C. (Paris)1‘2’4, Boespflug-Tanguy, O. (Paris)1‘3’5,
Rodriguez, D. (Paris)"*°, Pham-Dinh, D. (Paris)"*’
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3Université de Paris 7, Paris, France, *AP-HP, Hépital de la Salpétriere, Hbpital Trousseau, Paris,
France, °AP-HP, Hépital Robert Debré, Paris, France, SAP-HP, Hépital Trousseau, Paris, France, "AP-
HP, Paris, France

Introduction: Alexander disease (AXD) is a rare leukodystrophy due to dominant mutations in glial
fibrillary acidic protein (GFAP), the main intermediate filament protein (IF) in astrocyte. AXD is
characterized by cytoplasmic protein aggregates containing ubiquitinated GFAP and other proteins,
such as small heat shock proteins.

Astrocytes exert many essential complex functions at the interface of other neural cell functions in the
central nervous system. Astrocytes are organized in networks and communicate through specialized
channels gap junctions.

They participate to synapse maturation during development and in the mature brain by controlling
neurotransmitter metabolism; they are pivotal in water homeostasis, influencing blood-brain barrier
integrity, and controlling extracellular homeostasis. They also participate in processes involved
following different types of lesions (reactive gliosis).

To investigate the pathophysiological mechanisms of GFAP mutation, two knock-in mouse models
bearing different mutations have been generated (Clinical Mouse Institute, lllkirch) that are currently
studied.

Result: We notice an increase of GFAP, vimentin and nestin (other IF partners) expression in
hypertrophic astrocytes in several brain regions in Kl mice indicating a reactive gliosis. We also
observe an accumulation of alpha B-crystallin, a chaperone involved in the formation of the
intermediate filament network. Iba1 overexpression indicates a microglial reactivity. The presence of
vimentin and nestin (FI partners) and especially the MTOC (microtubule organizing center) in huge
peri- or juxtanuclear GFAP aggregates, suggests that these structures could be “aggresome’
structures. We also observe an increase of Ki67 labeling in different regions

Conclusion: The presence of aggresomes and their role, protective or harmful, in the pathophysiology
of AxD has to be confirmed and clarified.

The increase of Ki67 labeling could be due to reactive gliosis, and/or result from the proliferation of
other neural cell types.

This work is supported by ELA Research Foundation, Jerome Lejeune Foundation, and INSERM.
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Loss of tyrosine hydroxylase expression in the Substantia nigra and ventral tegmental area
and reduced locomotor activity in rat with minimal hepatic encephalopathy

El Hiba, O. (Marrakech)1, Gamrani, H. (Marrakech)1, Ahboucha, S. (Marrakech)1
"Univérsité Cadi A yyad, Faculté des Sciences Semlalia, Marrakech, Morocco

Hepatic encephalopathy (HE) is a serious neuropsychiatric complication of chronic liver disease. The
underlying mechanisms for HE are still not fully understood. Liver failure is generally associated with
changes of many neurotransmitter systems including dopamine which is an important neurotransmitter
implicated in various brain functions including its role in voluntary movement. The present study aims
to describe the effect of liver failure due to double bile duct ligation (BDL for 4 weeks) on voluntary
locomotor activity using the open-field test, and the dopaminergic system in the brain using the
immunohistochemistry of the tyrosine hydroxylase (TH) within the ventral tegmental area (VTA) and
the substantia Nigra pars compacta (SNpc). Using the open-field test, our data show a significant loss
of voluntary locomotor activity in cirrhotic rats as compared with sham-operated animals.
Immunohistochemistry using TH antibodies showed evidence for a decreased TH-immunoreactivity in
both SNpc and VTA of cirrhotic rats which may reflect a compensatory mechanism to increased
dopamine turnover known to be increased in several animal models of HE. Our data also show a
significant reduction of TH-immunoreactivity within the nigro-striatal projections. Alteration of the nigro-
striatal and thalamo-cortical circuitries may be involved in locomotor activity changes of cirrhotic rats.

P1.146

Glial modulation of medial prefrontal cortex deep brain stimulation

Etievant, A. (Lyon)1, Oosterhof, C.A. (Ottawa)z, Bétry, C. (Lyon)1, Abrial, E. (Lyon)1, Lambas-Sefas, L.
Lyon)', Scarna, H. (Lyon)', Lucas, G. (Lyon)', Haddjeri, N. (Lyon)’

Université Lyon 1, Lab. de Neuropharmacologie, Neurobiologie Psychiatrique, Lyon, France,
®University of Ottawa, Psychiatry and Cellular/Molecular Medicines, Ottawa, Canada

Purpose of the study: High frequency deep brain stimulation (DBS) of the subgenual cingulate gyrus
25 produces a surprising fast antidepressant response in treatment-resistant depressed patients
(Mayberg et al., 2005). Although the mechanism of action of DBS is not yet fully defined, it has been
shown that rat infralimbic prefrontal cortex (IL-PFC) DBS induces a rapid antidepressant-like behaviors
that is prevented by a lesion of the serotoninergic (5-HT) system and curiously unchanged after an IL-
PFC neuronal ibotenic acid lesion (Hamani et al. 2010). In the present study, the effects of DBS on 5-
HT neuronal activity and hippocampal metaplasticity were investigated in sham operated and IL-PFC
glia-lesioned rats to explore a putative cortical non-synaptic modulation of DBS.

Methods used: Unitary extracellular recordings of dorsal raphe nucleus 5-HT neurons were carried
out in anesthetized Sprague-Dawley rats before and after 1 hour of bilateral stimulation (130Hz) of IL-
PFC. Moreover, we have evaluated the effects of unilateral IL-PFC DBS on field excitatory
postsynaptic potential recorded in the CA1 area of dorsal hippocampus prior and after a low and a
high frequency stimulation of the Schafer's collaterals (LFS and HFS). Both recordings were assessed
in sham operated and lesioned rats with the astrocyte specific toxin L-a-aminoadipic acid (100
pg/uL/hemisphere).

Summary of the results: IL-PFC DBS increased the spontaneous firing rate of 5-HT neurons by
~30%. Interestingly, this enhancement was attenuated by the glial lesion. As expected in the dorsal
hippocampus of sham operated rats, LFS failed to induce a long term depression (LTD) whereas HFS
provoked a long term potentiation (LTP) of =20%. Unexpectedly, concomitant IL-PFC DBS induced a
LTP of =20% after LFS and a doubled LTP after HFS. Importantly, the glial lesion significantly reduced
the enhancing action of the concomitant IL-PFC DBS. The effects of IL-PCF DBS on hippocampal
neurogenesis are actually assessed.
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Conclusions: Taken together, these in vivo electrophysiological results unveil for the first time a key
role of the glial system in the mechanism of action of medial prefrontal cortex deep brain stimulation.

P1.147
Automated subcellular imaging for drug screening in C. elegans

Farina, F. (Paris)1, Peignelin, B. (Paris)1, Vernet, R. (Paris)1, Meiller, C. (Paris)1, Parmentier, F.
gParis)1, Néri, C. (Paris)1
Centre de Psychiatrie et de Neurosciences, INSERM U894, Paris, France

Screening for drugs at the subcellular level may enhance drug discovery for degenerative disease. To
develop drug screening at the subcellular level in nematodes, we took advantage of the Plate Runner
HD® (Trophos, France), a 96/384-well device that collects fluorescence at resolutions ranging from
1024x1024 to 8192x8192. This device has high depth-of-field, thus allowing fluorescent signals to be
quantified from whole animals after paralysis. This device also allows a single image of the whole well
to be acquired at once.

We developed and normalized a drug screening assay at the subcellular level to search for
compounds that protect from mutant PABPN1, the oculopharyngeal muscular dystrophy (OPMD)
protein. Transgenic nematodes co-expressing GFP and mutant PAPBN1 in body wall muscles show
defective motility, a phenotype that is accompanied by muscle cell degeneration. These phenotypes
are also accompanied by the loss of GFP nuclei, a subcellular phenotype that we used for drug
screening. The results obtained after screening greater than 2000 compounds indicate the screen is
robust and selective.

As part of a drug discovery program on neuromuscular diseases, we also developed a drug screening
assay at the subcellular level to search for compounds that may protect from defective axonal
transport. Here, we generated nematodes that carry a weak, temperature-sensitive allele of dynactin-
1, an axon motor involved in retrograde transport, and that express a pre-synaptic fluorescent reporter
in motor neurons. Preliminary data suggest that the dynactin-1 mutation induces a strong change in
the intensity and size of fluorescent signals at permissive temperature. This effect is unrelated to a
change in transgene expression and can be quantified by the Plate Runner after paralysis of the
animals in the 96-well plate. An assay is being normalized to screen chemical libraries.

Data will be presented to illustrate the use of our method for sub-cellular imaging and drug screening
in C. elegans.

Work supported by Inserm and AFM.
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Reaction time of neurons submitted to operant conditioning in a brain-machine interface task

Arduin, P.-J. (Gif—sur—Yvette)1, Ego-Stengel, V. (Gif—sur—Yvette)1, Frégnac, Y. (Gif—sur—Yvette)1, Shulz,
D.E. (Gif—sur—Yvette)1

"Unité de Neuroscience, Information et Complexité (UNIC), UPR CNRS 3293, Institut de
Neurobiologie Alfred Fessard, CNRS, Gif-sur-Yvette, France

Among the different strategies used to implement a brain-machine interface, operant conditioning of
neurons is a simple method that has proven robust enough to restore goal-directed movements using
a prosthetic device [Moritz 2008, Schmidt 1980]. Although multiple conditioning on several neurons
has been investigated for a long time, the precise temporal relations of spike discharge in a small
network during training have not yet received full attention.

Here, head-fixed awake Wistar rats were trained to increase the firing rate of motor cortex neurons,
such as to control in a graded way the position of a prosthetic device (on which was placed a liquid
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reward) along a 1D-axis. Each time the smoothed neuronal activity crossed a threshold controlled by
the experimenter, a water bottle moved on a linear axis perpendicular towards the rat mouth until it
was within tongue reach, allowing the animal to drink. Several neurons were recorded simultaneously
throughout training using microwire arrays (MWA), and the operant conditioning task could be carried
out successively in the same animal by choosing a different single unit, for each training session, as
the operant response. Peri-event time histograms around trial start were computed off line and
showed that successful learning was associated with a significant increase in the firing rate of the
conditioned unit after 100-200 ms. Unconditioned neurons sometimes showed a significant change in
their firing rate as well, but the conditioned neuron tended to have a shorter latency. This finding
suggests that neurons not directly involved in the conditioning phase could be recruited in a newly
formed assembly of neurons that collectively increase their activity in relation with the task,
sequentially to the early signaling by the conditioned neuron. This serial regulation process could be of
interest for designing fast and efficient real-time prosthetic devices.

Funded by CNRS, ANR (NATACS), EU FP6 FET (FACETS), EU FP7 FET Open (Brain i Nets) and EU
FP7 FET (BrainScales). PJ A. thesis was supported by ENP and FRM.
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What is mapped in the barrel cortex? A two-photon study of the topography of sensory inputs
in layer 2/3 of the barrel cortex

Bertherat, J. (Paris)1’2, Estebanez, L. (Paris)1’2, Léger, J.-F. (Paris)1, Shulz, D.E. (Gif sur Yvette)z,
Bourdieu, L. (Paris)’

"IBENS, UMR ENS-CNRS-INSERM 8197, Dynamique de I'Activité Corticale et Mécanismes de
Codage, Paris, France, Unité de Neuroscience, Information et Complexité (UNIC), UPR CNRS 3293,
Gif sur Yvette, France

Layer 2/3 neurons in the barrel cortex may represent the substrate for multiwhisker integration.
Indeed, receptive fields of these cortical neurons are large and cover several whiskers. In addition, this
layer displays dense input connections coming from several adjacent barrels.

The primary somatosensory barrel cortex is endowed with several complementary maps of neuronal
functional responses: one is the mapping between the whiskers and layer 4 barrels; another is the
map of the tuning to the direction of whisker deflection: a tuning that develops during the rat
adolescence (Kremer et al., 2011 under revision). Finally, a recent study using reverse correlation
methods has revealed an additional dimension of whisker stimulation encoding: the phase. This study
also brought initial evidence of the spatial coherence of adjacent neurons for phase encoding.

We hypothesized that both single whisker deflections and inter whisker interactions are encoded in a
topographical manner in layer 2/3, from the scale of whiskers spatial arrangement, down to the
direction and the phase of whisker deflections.

To explore this potential multi-scale topographical mapping of barrel cortex processing, we developed
a two-photon imaging system incorporating an adapted version of a 24 whisker stimulation device
(Jacob et al., 2010) that had been previously used to demonstrate phase encoding in the barrel cortex
(see the abstract by Estebanez et al., 2011). The two-photon microscopy setting was specifically
designed to allow an efficient exploration of neuronal activity. It allows the real-time display and
recording of structures (sulforhodamine staining) and functional activity (calcium imaging) over large
fields of view (300 x 300 pm) and with a high imaging rate (40Hz).

We designed two protocols, addressing

a) the mapping of first order properties (whiskers, direction, phase), and

b) the mapping of second order interactions (effects of multi-whisker deflections with different phase
and direction relations).

We will present our first observations on the mapping of sensory stimuli in the barrel cortex, obtained
using this experiment setup and this protocol.

Funded by ANR (NATACS and TRANSTACT), EU FP6 FET (FACETS), EU FP7 FET Open (Brain i
Nets) and EU FP7 FET (BrainScales).
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Texture-whisker transduction in anaesthetized rats: influence of sampling conditions

Boubenec, Y. (Gif-sur-Yvette)', Debregeas, G. (Paris)?, Shulz, D. (Gif-sur-Yvette)'

"CNRS, Equipe Traitement Somatosensoriel, Neuromodulation et Plasticité - Unité de Neuroscience
Information et Complexité, UPR 3293, Gif-sur-Yvette, France, °CNRS, Laboratoire de Physique
Statistique de I'Ecole Normale Supérieure, UMR 8550, Paris, France

Rats gather information on objects and textures with their whiskers. In this study, we characterized
how texture micropatterns are transduced into a temporal series of force on the whisker and how this
depends on the whisker geometry and exploratory conditions. For this, we mimicked a situation where
a rat explores a texture and sweeps its whiskers on it.

We recorded movements of B, C1 and C2 whiskers in anaesthetized animals (urethane/n=6). Using
custom-made textures with well-controlled 1D roughness (random pattern with a mean period of
0.6mm), we excited vibrissae with white noise tactile stimulus and studied the resulting dynamics of
whisker movements. A motorized rail moved the textures at different speeds (100/150/200mm/sec)
and radial distances (dskin-texture: 14.5-32.7mm). Whiskers were filmed with a high speed video camera
(Photron, Fastcam) at 2kHz.

Considering whiskers as mechanical oscillators, resonant mode decomposition associated with
random noise stimulation allow us to extract dynamic parameters. Our model reliably predicts the
frequency of each mode. We found that the shorter the whisker, the higher the amplification performed
by the vibrissa (p< 10'15)"’1 while this amplification also increases with the texture speed in a less
substantial manner (p< 3.10™"")? (n=768).

From the whisker dynamics we extracted the instantaneous friction force exerted by the texture on the
whisker tip. This force was cross-correlated with the substrate topography, yielding a linear transfer
function. We found that transfer functions can be classified into two families of similar shape but
opposed polarity, corresponding to a preference for bumps or troughs (Nyough=40/Npump=59). The width
of those transfer functions can depend on whisker identity (Pough=0.0001/ppump=0.07)" but not on radial
distance (ptmugh=0.22/pbump=0.82)b. Texture speed also influenced the width of this integration window
(Ptrough=0.02/Ppump=0.0003)".

We are now achieving a prediction of the vibrissa motion from the topography of a substrate exciting
the whisker bX using the transfer functions computed by our method.

% ANOVAN /°: MANOVA

Funded by CNRS, ANR (NATACS and TRANSTACT), EU FP6 FET (FACETS), EU FP7 FET Open
(Brain i

Nets) and EU FP7 FET (BrainScales).
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Nonlinear integration of multiwhisker tactile stimuli in the rat somatosensory system

Ego-Stengel, V. (Gif sur Yvette)1, Le Cam, J. (Gif sur Yvette)1, Boubenec, Y. (Gif sur Yvette)1, Shulz,
D.E. (Gif sur Yvette)'

7Equipe Traitement Somatosensoriel, Neuromodulation et Plasticité, Unité de Neuroscience,
Information et Complexité, UPR 3293, Institut de Neurobiologie Alfred Fessard, CNRS, Gif sur Yvette,
France

While exploring objects, rats make multiple contacts with their whiskers. Our goal is to understand how
the different stages of the somatosensory system process this information. We have shown previously
that responses in the barrel cortex, the primary somatosensory area representing the whiskers, are
modulated by the spatiotemporal pattern in which whisker deflections occur (Jacob et al. 2008,
Neuron).
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Here, we explored whether emergent properties of multiwhisker stimulations are already encoded by
sensory neurons in the ventro-posterior medial nucleus (VPM) of the thalamus, projecting to the barrel
cortex. Using a 24-whisker stimulator centered on whisker C2 , we first characterized the receptive
fields of VPM neurons in urethane-anesthetized rats using forward correlation analysis. We selected
cells responding preferentially to C2 and tested them with sequences of caudal deflections that
generated an apparent motion in 8 different directions across the mystacial pad.

45% of VPM neurons (n=33/73) exhibited an increase in firing rate significantly selective to the
apparent direction of motion of this global stimulus. Periods of suppression of firing rate were often
observed, but were rarely selective to the direction of apparent motion (5/73). Direction selectivity was
unrelated to the extent or structure of receptive fields, or to the selectivity for the local direction of
motion of whisker C2.

Recordings of trigeminal ganglion cells, the first-order neurons of the vibrissal pathway, showed no
selectivity in these monovibrissal neurons. Thus, the global selectivity of VPM neurons could be
generated a) in the thalamus or before by nonlinear integration of multiwhisker stimuli, or b) in the
barrel cortex, modulating VPM responses through cortico-thalamic feedback connections. On a subset
of neurons, we also recorded while inactivating the barrel cortex by applying M92+ on its surface. For
most VPM neurons, the direction selectivity decreased (10/13) but was not abolished. These results
suggest that nonlinear integration of stimuli from different whiskers emerges in subcortical nuclei and
is amplified by the trigemino-thalamo-cortical loop.

Funded by ANR (NATACS and TRANSTACT), EU FP6 FET (FACETS), EU FP7 FET Open (Brain i
Nets), EU FP7 FET (BrainScales) and HFSP.
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Coexistence of neuronal coding specific to different levels of spatial correlation in a sensory
cortex
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Corticale et Mécanismes de Codage, IBENS, Paris, France

Rodents explore their tactile environment by touching objects with several whiskers simultaneously.
The level of correlation between whiskers may vary greatly: correlated when large scale objects are
contacted; uncorrelated during sweeping on textured surfaces.

The encoding of inter-whisker correlation, however, is unknown. We investigated this question with a
new multi-whisker stimulator that delivers any stimulus to the 24 caudal whiskers of rats (Jacob et al.,
2010): we applied Gaussian noise with different levels of inter-whisker correlation on the right 24
caudal whiskers, while extracellularly recording single units (silicon probes) in the primary
somatosensory barrel cortex. Using spike triggered covariance analysis, LN models of the neuron
functional response were built for each correlation level. This analysis provided an estimate of the
functional selectivity of neurons for these different conditions, revealing that sensory inputs are
encoded in the barrel cortex by two coexisting coding schemes, which corresponded respectively to
low and high levels of correlation.

At low levels of inter-whisker correlation, we distinguished two categories of barrel cortex neurons,
analogous in the temporal domain to the well-known 'simple' and '‘complex’ cells.

When increasing the level of correlation, many of these neurons displayed dramatic shifts in their
receptive field properties and were found to be specifically tuned to local centre/surround antagonist
stimulations. Remarkably, an otherwise unresponsive sub-population of neurons was specifically
sensitive to correlated whisker deflections across the whisker pad, thus responding only to coherent
stimuli. Such responses are reminiscent of those reported in the higher order visual area MT/V5, an
area that analyses visual motion.

In conclusion, by studying the cortical representation of spatial correlation, we found that several
coding strategies can coexist among the same population of sensory neurons. Similar dependence to
correlation could exist in other sensory areas, providing a general principle by which sensory systems
detect coherent structure in the incoming stimuli.

Funding: ANR NATACS, HR-CORTEX, TRANSTACT ; EU FP6 FET (FACETS), FP7 FET Open (Brain
i Nets), FP7 FET (BrainScales).
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Descending hypothalamic A11 dopaminergic projections to the medullary dorsal horn
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Cavaroc, A. (Clermont Ferrand)1, Artola, A. (Clermont Ferrand)1, Monconduit, L. (Clermont Ferrand)1,
Dallel, R. (Clermont Ferrand)1, Luccarini, P. (Clermont Ferrand)1

"Inserm U929, Clermont-Université, Université d'Auvergne, Clermont Ferrand, France

Descending pain-modulatory systems, either inhibitory or facilitatory, play a critical role in both acute
and chronic pain. While descending noradrenergic and serotonergic controls have been intensively
investigated, the actions of descending dopaminergic controls, originating from the hypothalamic A11
nucleus, on spinal and medullary dorsal horn (SDH and MDH, respectively) are less known. The aim
of our study was to characterize the A11 dopaminergic projections to the MDH.

Combining behavior (orofacial formalin test: 50ul, 1.5% in the upper lip) and phospho-ERK
immunocytochemistry (anatomical marker of neuronal activation), we demonstrate that neurons in the
A11 nucleus are activated following persistent noxious trigeminal stimulation. Our
immunohistochemical analysis shows that the A11 nucleus contains different types of neurons:
dopaminergic (tyrosine hydroxylase positive; TH; 201 + 12 neurons/side), calcitonin gene-related
peptide (CGRP; 62 + 11 neurons/side) and GABAergic (GABA decarboxylase positive; GAD; 200 + 64
neurons/side); 17% of TH-positive neurons are also CGRP-positive. Microinjections of the retrograde
tracer, fluorogold (FG), into MDH reveal that A11 projections to MDH are bilaterally organized with
about 20% of dopaminergic neurons (TH-positive/FG-positive co-labelling) throughout the A11 nucleus
projecting to the MDH. Interestingly, only 60% of the A11 neurons projecting to the MDH are
dopaminergic neurons. We are currently assessing the neurochemical phenotype of the other 40%
A11 neurons projecting to MDH.

Therefore, descending hypothalamic A11 projections to the MDH control tonic trigeminal nociception.
While descending A11 projections to the SDH are ipsilateral, those to the MDH are bilateral. Finally,
descending A11 projections to the MDH are not exclusively dopaminergic raising the question as to
what is the phenotype of the other A11 neurons projecting to the MDH.

P1.155

Adult neurogenesis improves olfactory discrimination learning and memory

Alonso1 M. (Paris)1, Bardy, C. (Paris)1, Wagner, S. (Paris)1, Gabellec, M.-M. (Paris)1, Lledo, P.-M.
Paris)
gInstitut Pasteur, CNRS URA 2182 - Unité Perception et Mémoire, Paris, France

Thousand of local interneurons are continuously recruited every day in the olfactory bulb (OB) of adult
rodents. The impact of incorporating the newcomers into the preexisting neuronal circuits is still
debated for olfaction. Here we assessed the role of adult neurogenesis on odor discrimination learning
and memory using channelrhodopsin selectively expressed by adult-born bulbar neurons. We find that
exciting adult-born neurons during an odor discrimination task, on a go/no-go operant conditioning,
dramatically accelerates the rate of learning. This boosting effect was observed when light stimuli were
paired with odorant exposure, but not when lagging 500 ms after the odorant exposure. Remarkably,
40 Hz light stimulation was efficient in facilitating the discrimination learning, but not when delivered at
10 Hz. When mice were examined again 50 days later, those who received paired light stimuli
delivered at 40 Hz, exhibit stronger olfactory memory than control mice. Finally, patch-clamp
recordings of mitral cells revealed that 40 Hz-stimuli provide the bulbar output neurons with a tonic
GABAergic action while 10 Hz-stimuli elicit phasic GABA responses
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Overall, this study reveals, for the first time, that inhibition mediated by adult-born neurons improves
odorant discrimination learning and olfactory memory. We propose that adult-born neurons achieve
this boosting effect by improving the function of pattern segregation ensured by the OB circuitry.

P1.156
Slow oscillation of membrane potential participates to the determination of respiratory spiking
patterns of mitral/tufted cells, in freely breathing anesthetized rat

Amat C. (Lyon)', Briffaud, V. (Lyon)', Buonviso, N. (Lyon)', Fourcaud-Trocmé, N. (Lyon)'
"Centre de Recherche en Neuroscience de Lyon, CNRS UMR 5292, INSERM U1028, Université
Lyon1, Olfaction: du Codage a la Mémoire, Lyon, France

An important characteristic of olfactory bulb activity is its modulation by respiration. This modulation is
distinguishable by the existence of several respiratory spiking patterns and the presence of slow
oscillations of the membrane potential. Relationships between these two activities have never been
studied. In this study, we recorded intracellular activity of mitral/tufted (M/T) cells in order to examine
relationships between the two forms (positive and negative forms) of intracellular slow oscillations
(ISOs) and the different discharge patterns among which: excitatory-simple-synchronized patterns
(S+: single increase in firing activity synchronized with the respiratory cycle), inhibitory-simple-
synchronized patterns (S-: single decrease in firing activity synchronized with the respiratory cycle),
and non synchronized patterns (noS: uniform distribution of action potentials along the respiratory
cycle).

We showed that, both discharge patterns and ISOs were modulated by odor stimulation. The
proportion of cells presenting S+ or S- respiratory-synchronized pattern together with an ISO is
increased during odor stimulation. Two strong relationships were observed, during control period as
well as during odor stimulation: i) noS pattern was only combined with none oscillating membrane
potential and ii) S- patterns only with ISO- form. Furthermore, cells exhibiting S+ pattern never
presented an ISO- form. Surprisingly, some cells with respiration-synchronized discharge pattern did
not exhibit any observable ISO. We hypothesized these cells received a rhythmic input but ISO were
not observable. This was supported by our M/T cell model showing that M/T cells receiving rhythmic
input exhibited synchronized discharge activity at resting MP even if no ISO was distinguishable.
Taken together, these results suggest that ISO participates to the synchronization of discharge activity
on the respiratory cycle.

This work was supported by a grant from ANR-07-neuro-030.

P1.157
Contribution of the voltage-gated sodium channel Nav1.9 to inflammatory pain hypersensitivity

Amsalem, M. (Marsellle) Lolignier, S. (Clermont Ferrand) Padilla, F (Marsellle) Busserolles, J.
(Clermont Ferrand) Maingret, F. (Marsellle) Gabriac, M. (Marse|lle) Chapuy, E. (Clermont-
Ferrand) Eschalier, A. (Clermont-Ferrand)”, Delmas, P. (Marsellle)

"Centre de Recherche en Neurobiologie et Neurophys:ologle de Marseille, UMR 6231,CNRS,
Université de la Mediterranée, Marseille, France, Pharmacologle Fondamentale et Clinique de la
Douleur, UMR Inserm U 766, Clermont-Ferrand, France

Inflammatory pain perception is the result of an increased excitability of sensory neurons. This process
involves the modulation of many ion channels resulting in a complex but poorly understood
mechanism.

Among all these channels, the Nav1.9 sodium channel is particularly interesting because

1) it is selectively expressed in nociceptors,
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2) it generates persistent voltage-gated current that is thought to contribute to subthreshold
electrogenesis and

3) it is upregulated by inflammatory mediators. Collectively these data suggest a key role of Nav1.9 in
inflammatory pain.

In this study, we examined the role of Nav1.9 in both persistent and chronic inflammatory pains. We
combined behavioral, molecular and electrophysiological approaches . Persistent inflammatory pain
was induced by intraplantar injection of Carrageenan, which produces an inflammation lasting for at
least 48h. The chronic model of monoarthritic pain was induced by a peri-articular injection of
Complete Freund Adjuvant (CFA), which produces an inflammation over 21 days. In the persistent
inflammatory pain model, Carrageenan caused thermal hyperalgesia and mechanical allodynia, which
were significantly reduced in Nav1.9 knock-out (KO) mice compared to wild-type animals. These
behavioral data were correlated with an increased expression of Nav1.9 in the cell body and nerve
terminals of sensory neurons. In the chronic inflammatory pain model, Nav1.9 KO mice showed
diminished thermal hyperalgesia and mechanical allodynia.

Overall this work demonstrates the fundamental role of the sodium channel Nav1.9 in early stage of
inflammationory pain. Further studies should clarify and characterize the underlying mechanisms.

P1.158
Morphological and molecular changes in mouse olfactory epithelium following postnatal
odorant exposures

Aoude, I. (Dijon)’, Cadiou, H. (Dijon)", Tazir, B. (Dijon)', Fenech, C. (Dijon)', Grosmaitre, X. (Dijon)’
"Centre des Sciences du Golit et de I'Alimentation, UMR 6265 CNRS - Université de Bourgogne -
UMR1324 INRA, Dijon, France

Within the olfactory epithelium of Vertebrates, specialised neurones (olfactory sensory neurones or
OSNs) represent the first step of the olfactory system and are responsible for the detection of odorant
molecules. At their apical pole, ciliary structures bear the sites for odorant binding and olfactory
transduction events. At the basal part of OSNs, axons project to the olfactory bulb. Therefore, olfactory
neurones form an interface between the outside world and the brain. Another peculiar property of
these neurones, is that they are constantly renewed which suggests a level of plasticity. While many
reports addressed the consequences of long term odorant exposures on behaviour and CNS
properties, little data exists on the olfactory epithelium itself. We address this question through
anatomical and molecular approaches. MOR23-GFP and M71-GFP transgenic mice were exposed to
lyral or acetophenone daily for 21 days starting at birth.

First, animals were killed, dorsal olfactory epithelia dissected, fixed and flatmounted. Fluorescence
images were taken and the whole septal olfactory epithelium was reconstructed. GFP-containing
neurones were counted and plotted against the total septal olfactory epithelium surface. In control
mice, MOR23-GFP neurones' density was 82.8 +/- 5.6 neurones/mm? (n=12). Postnatal exposition to
lyral dramatically reduced the density of MOR23 containing neurones to 29.4 +/- 4.2 neurones/mm?
(n=10, p< 0.001). In order to verify whether lyral only affects MOR23-GFP or has unspecific effects we
exposed M71-GFP mice to this odorant. In these conditions, no reduction of M71-GFP containing
neurones could be seen. Meanwhile, the postnatal exposition to acetophenone does not reduce the
density of M71 neurones in M71-GFP mice.

Second, we aimed to investigate molecular changes within individual OSNs following odorant
exposures. Transcriptomes of isolated GFP-containing neurones were quantitatively analyzed using
real-time gPCR. CNGA2, ACIII and olfactory receptors (M71 and MOR23) mRNA levels were
drastically down-regulated in exposed mice (to acetophenone and lyral respectively).

Taken together, these observations suggest that odorant exposures lead to profound cellular and
molecular changes within the olfactory epithelium during development.
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Proprioceptive integration in adolescent idiopathic scoliosis: postural control deficits could be
explained by position and / or movement sense impairments ?

Assaiante, C. (Marseille)', Caudron, S. (Marseille)', Fortin, C. (Marseille)', Bollini, G. (Marseille)?,
Vaugoyeau, M. (Marseille)'

"CNRS-Université de Provence, UMR 6149, LNIA,DPA, POle 3C, Case B, Marseille, France, °Service
d'Orthopédie Infantile, CHU Timone, Marseille, France

Idiopathic scoliosis is a developmental pathology which expresses spinal deformity mainly during
adolescence. Adolescent idiopathic scoliosis (AlS) patients exhibit deficits in balance control, which
could be linked with a multisensory integration disorder. In the present research, we investigated the
hypothesis of a differential integration of the proprioceptive inputs, by focusing both on static
proprioceptive cues (position sense), assessing by slow oscillation paradigm and dynamic
proprioceptive cues (movement sense), assessing by tendon-vibration stimulations.

In Experiment 1, 10 AIS patients (mean Cobb angle: 18.3° +/- 5°, 10°-35°) and 10 age-matched
healthy adolescents (CS) were asked to maintain their vertical body orientation with or without vision,
despite the imposed slow lateral oscillations of the support, at chosen amplitude (+/- 5°) and frequency
(0.01 Hz) below the semicircular canal threshold. In Experiment 2, two groups of AIS and CS
participants were submitted to 12-s Achilles tendon or tibialis tendon vibration stimulation (100 Hz) in a
standing and in a sited position. In such situations, we analysed respectively the postural responses
and the illusory perceived foot movements induced by the vibratory stimulation. In both Experiment 1
and 2, orientation and segmental stabilization were analyzed at head, shoulder, trunk and pelvis levels
with kinematics recordings (SMART automatic motion analyzer).

Firstly, Experiment 1 showed no difference between CS and AIS in both orientation and stabilization
components of postural control: without vision, the two groups tended to slightly follow the movement
of the platform, especially at trunk level. Secondly, vision improved postural performances in CS as
well as in AIS participants particularly in postural orientation. Data of Experiment 2 are currently
acquired.

To conclude, when static proprioceptive sub-system was challenged, the postural control of both
control adolescents and AIS patients was affected, suggesting that this neglect of the static
proprioceptive cues relies more on a developmental effect than a pathological effect. Therefore,
proprioceptive disorders in AIS could be rather reflected by an impairment of the sense of movement,
as speculated with tendon vibration investigations.

P1.160

Stabilization of mutant rhodopsin in treatment of retinal degeneration in Retinitis pigmentosa

Balem, F. (Sao Paulo)1'2’3, Yanamala, N. (Pittsburgh)z, Akamine, P.S. (Sao Paulo)1, loshimoto, G.L.
(Sao Paulo)*, Ventura, D. (Sao Paulo)*, Hamassaki, D.E. (Sao Paulo)’, Klein-Seetharaman, J.
gPittsburgh)M

Universidade de Sao Paulo, Cell Biology and Development, Sao Paulo, Brazil, 2University of
Pittsburgh, Structural Biology, Pittsburgh, United States, *Research Center Juelich, Structural Biology,
Juelich, Germany, *Universidade de Sao Paulo, Experimental Psychology, Sao Paulo, Brazil

Retinitis Pigmentosa (RP) is an inherited disease that progressively leads to blindness. Mutations in
the rod photoreceptor and prototypical G protein coupled receptor rhodopsin associated with RP have
been shown to cause misfolding of rhodopsin, but this knowledge has not yet been leveraged in
developing treatments for RP. We showed recently that the chlorophyll-derivative, chlorin e6 (Ce6),
alters rhodopsin structure and stability in vitro [1]. Computational docking and NMR studies
demonstrate direct binding of Ce6 to rhodopsin in its cytoplasmic domain. Thermal denaturation
studies at 55°C followed by circular dichroism and fluorescence spectroscopy show that the secondary
and tertiary structure of rhodopsin is stabilized in the presence of Ce6, both in terms of shifting the
denaturation mid-point temperature values to higher temperatures, as well as a significantly increased
retention of helix content at 100°C. To test of stabilization of wild-type rhodopsin by Ce6 may impact
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and possibly prevent misfolding of rhodopsin carrying RP mutations, we created stable cell lines of the
RP mutants P23H and N15S. In the presence of added 9-cis retinal during expression, both mutants
are stabilized and form wild-type like chromophore. The purified mutants were analyzed with regard to
their structure and stability in vitro in the presence and absence of Ce6. To test if the stabilizing effects
of Ce6 on rhodopsin in vitro may alter RP progression in vivo, we studied the RP rat models, P23H
and S334ter. Electroretinographic and retinal tissue analysis indicate that Ce6 exerts a positive
functional effect on P23H in vivo, slowing the rate of photoreceptor degeneration. This is supported by
an observed increase in the ERG waves and an overall preservation of the retina during the treatment
period. In contrast, Ce6 enhanced photoreceptor degeneration of the S334ter rat in vivo. We are
currently generating a stable cell line of this mutant to investigate the molecular basis for this in vivo
effect. In summary, our studies indicate that Ce6 affects RP progression in vivo and the effects are
likely linked to the binding of this molecule to rhodopsin demonstrated in vitro. We hope that this
observation may ultimately lead to new approaches to treat or prevent RP in patients.

P1.161

Influence of hyperdirect pathway on the cortex-basal ganglia dynamic properties: A combined
electrophysiological and optogenetic study of subthalamic neuronal activity in the
anesthetized rat

Ballion, B. (Bordeaux)', Chapuis, C. (Bordeaux)', Porras, G. (Bordeaux)?, Boraud, T. (Bordeaux)'
"Université Victor Ségalen - Bordeaux 2, IMN, CNRS UMR 5293, Approche Systémique de la Boucle
Extrapyramidale, Bordeaux, France, 2Université Victor Ségalen - Bordeaux 2, IMN, CNRS UMR 5293,
Physiopathologie des Syndromes Parkinsoniens, Bordeaux, France

This study investigates the functional role of the cortico-subthalamic (hyperdirect) pathway on dynamic
states of the cortex-basal ganglia loop in physiological and afterdopaminergic depletion (such as in
Parkinson’s disease). We combine electrophysiology and optogenetic tools to solve the technical
issue related to the specific stimulation of the hyperdirect pathway. We analysed the modulation of the
electrophysiological activity of the subthalamic nucleus (STN) neurons in response to the
hyperexcitation of hyperdirect neuronal activity induced by optogenetic stimulation in physiological
conditions. This study is performed in anaesthetized transgenic rats in which cortico-subthalamic
neurons were transduced by a anterograde viral vector injected in the orofacial motor cortex. Viral
construction includes channelrhodopsine ChR2 transgene (LV-CaMKIlla-ChR2-EYFP-WPRE) when
expressed leads 570 nm light-activated Na* channels and enhanced neuronal excitation. Targeting
transfected cortico-subthalamic neurons is performed by implanted the light stimulation directly in the
subthalamic nucleus closed to the recording electrode. An electrical stimulation electrode is placed in
orofacial motor cortex to induce evoked-response in subthalamic neurons. Electrical recordings are
performed before and during optical stimulation. The subthalamic neuronal activity is analysed using
two electrophysiological parameters: the spontaneous activity and the evoked-activity in response to
cortical stimulation.

Our results show that spontaneous activity is enhanced by optical stimulation of cortico-subthalamic
neurons. Orofacial motor cortex stimulation allows to induce different evoked-responses of
subthalamic neurons (mono-, bi- or triphasic responses). 60% of cortical stimulation-responsive
subthalamic neurons present a characteristic early excitation (post-stimulation latence : 7.27+ 2.04
ms) of the recruitment of cortico-subthalamic neurons. During the light activation, amplitude and
latency of early excitation are respectively increased and decreased. In conclusion, these results show
that cortico-subthalamic neurons can be efficiently transducted and their excitability is light-sensitive.
Subthalamic neuron activity can be modulated by cortico-subthalamic neuron activity.

P1.162

Acquisition of anticipation during a new coordination between posture and movement in
adolescents: a kinematic and EMG analysis

Barlaam, F. (Marseille)1'2, Fortin, C. (Marseille)1, Schmitz, C. (Marseille)1'2, Assaiante, C. (Marseille)1
"UMR 6149, CNRS-Université de Provence, Marseille, France, ’INSERM U1028, CNRS UMR5292,
Centre de Neuroscience de Lyon, Equipe Dynamique Cérébrale et Cognition, Lyon, France

The postural body scheme is used to control posture according to a feedforward process based on
internal representations. In the current study, we adopted the hypothesis that body scheme
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disturbances occurring during adolescence might affect the internal representations and might
consequently affect the feedforward mode of postural control. The aim of this experiment was to test
the capacity of adolescents to develop anticipation during a new co-ordination in a bimanual load-
lifting task. We studied the learning process of an artificial co-ordination by means of a procedure of
double unloading in two groups of adolescents (11-13 versus 14-15 years of age) and a group of
adults. Elbow-joint angle measurement and EMG recordings were used to assess the improvement of
the forearm stabilization through six learning sessions. Kinematics and electromyographic data were
recorded simultaneously.

Preliminary results report a difference between adolescents and young adults concerning the learning
dynamics, but also the final level of performance following learning. Electromyographic analysis
showed that the onset of the muscular inhibition of the postural arm appeared after the onset of
unloading in the first trials, and before unloading in the last trials suggesting a transformation of feed-
back postural correction into a feed-forward control associated with voluntary movement. In
adolescents, a similar timing adjustment of the muscular pattern was observed. However, more
learning sessions were needed for this timing adjustment to become efficient. Our results suggest that
the mechanisms underlying the acquisition of new abilities are still maturing during adolescence, which
might constitute a transient period in the general maturational process of the postural control.

P1.163

A simple read out of population activity in the mouse auditory cortex predicts behavioral
generalization across sounds

Bathellier, B. (Vienne)1, Rumpel, S. (Vienne)1
'Institute of Molecular Pathology, Rumpel Lab, Vienne, Austria

In order to better understand how sounds are represented in patterns of neuronal activity in the mouse
auditory cortex, we compared perceptual decisions of mice involved in an auditory go-nogo task with
predictions obtained from single trial responses of large ensembles of cortical neurons recorded
optically.

During the task, mice were trained to discriminate between two target sounds predicting a water
reward or an air puff, respectively. We interleaved various non-reinforced sounds at a low probability
and mice reacted with a choice that was independent of the valence of the target sounds. This allowed
us to behaviorally map generalization across stimuli with high precision.

Neuronal activity was derived from temporally deconvolved 2-photon calcium imaging performed in
vivo in cortical layers Il and Il during isoflurane anesthesia. A large number recordings from local
populations of 50 to 100 neurons within a ~200x200 mm area yielded a pooled dataset of few
thousand neurons from widespread locations of the auditory cortex, as previously identified with
intrinsic imaging.

We show that a linear classifier that is optimized to discriminate between single trial cortical ensemble
responses to the two target sounds even predicts the generalization curves of choices for a variety of
non-target sounds. Such a classifier represents a simple and robust decoding mechanism equivalent
to a binary neuron or population summing up inputs from selected cortical neurons. Furthermore,
detailed analysis of the coding properties of local cortical populations revealed highly stochastic
dynamics with eventually few attractors that allowed only representation of few groups of sounds.
Coding efficiency largely increased by combining several local populations.

We therefore propose a quantitative model of auditory cortex function in which sounds are encoded by
large scale activity patterns, emerging from local stochastic dynamics. Moreover, the procedure we
use to emulate perceptual decisions of the animal based on these patterns is known to have
biologically feasible implementations. We believe that this model can help formulating hypotheses on
how the discriminative behavior is actually learnt and performed by brain circuits.
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CCL2 increases Nav1.8 current and nociceptor excitability through a G;,, dependent-
mechanism

Belkouch, M. (Paris)1, Dansereau, M.A. (Sherbrooke)z, Pohl, M. (Paris)1, Beaudet, N. (Sherbrooke)z,
Chraibi, A. (Sherbrooke)z, Melik-Parsadaniantz, S. (Paris)1, Sarret, P. (Sherbrooke)2

"Fac. de Médecine la Pitié-Salpétriére, CRICM - UPMC - INSERM UMRS 975 - CNRS UMR 7225,
Paris, France, 2Dept. of Physiology and Biophysics, Faculty of Medicine, Univ. de Sherbrooke,
Sherbrooke, Canada

Altered function of voltage-gated sodium channels is responsible for the hyperexcitability produced by
inflammatory agents in primary nociceptive sensory neurons. The tetrodotoxin-resistant (TTX-R)
sodium channel Nav1.8 is known to be expressed predominantly in nociceptive sensory neurons and
to play a major role in inflammatory pain. Monocyte chemoattractant protein-1 (CCL2), a pro-
inflammatory cytokine, which binds to the CCR2 receptor, is involved in the development and
maintenance of chronic pain states. However, the mechanisms by which CCL2 elicits pain behaviors
are still poorly understood. Nevertheless, compelling evidence suggests that CCL2 sensitizes primary
afferent neurons. In the present study, we thus examined the effects of acute application of CCL2 on
TTX-R sodium Nav1.8 channels as well as its influence on membrane conductance in acutely
small/medium dissociated lumbar dorsal root ganglion (DRG) neurons from adult rats. Using a whole-
cell patch-clamp approach, we found that CCL2 (100 nM) increases TTX-R currents by 79 % (p<
0.0001) and 36 % (p< 0.01) in small and medium DRG neurons, respectively. CCL2 also shifted both
the conductance-voltage relationship curve and the steady-state inactivation curve in a hyperpolarizing
direction in small DRG neurons. No difference in the activation and inactivation kinetics was observed
in medium DRG neurons. Moreover, we demonstrated that these steady-state Nav1.8 sodium channel
activity was reversed by a CCR2-selective antagonist. These data thus reveal that CCL2-induced pain
facilitation is mediated by direct spinal activation of CCR2. Pertussis toxin (250 ng/ml) blockade of
CCL2-induced increase in Nav1.8 currents in small/medium neurons also supports the involvement of
CCR2 via Gj, signaling in pain processing. Altogether, our data strongly demonstrate that Nav1.8
currents can be increased during painful conditions via a G-protein dependent mechanism associated
with CCL2/CCR2 signaling pathway.

P1.165

Behavioral and metabolic adaptation to high-fat diet involves PSA-NCAM-mediated rewiring of
the hypothalamic melanocortin system

Benani, A. (Dijon)1, Hryhorczuk, C. (Toulouse)z, Gouazé, A. (Dijon)1, Fioramonti, X. (Dijon)1,
Christophe, G. (Toulouse)z, Krézymon, A. Dijon)1, Brenachot, X. (Dijon)1, Duparc, T. (Toulouse)e’,
Colom, A. (Toulouse)®, Nédélec, E. (Dijon)', Rigault, C. gDijon)1, Lemoine, A. (Dijon)', Gascuel, J.
Dijon)1, Knauf, C. (Toulouse)e’, Lorsignol, A. (Toulouse)®, Pénicaud, L. (Dijon)1

Centre des Sciences du Godt et de I'Alimentation (CSGA) - UMR 6265 CNRS - INRA - Université de
Bourgogne, Equipe 'Cerveau, Métabolisme, Sensorialité', Dijon, France, 2STROMAIab, Unité Mixte de
Recherche CNRS-Université Paul Sabatier 5273, EFS, U1031 INSERM, Toulouse, France, *Institut
des Maladies Métaboliques et Cardiovasculaires, Unité de Recherche 1048 INSERM, Equipe 3,
Toulouse, France

The hypothalamus is of major importance in the control of food intake and energy homeostasis.
Interestingly, this brain area remains “plastic” in the adulthood, meaning that neuronal networks can
undergo functional or morphological remodeling. Although hormone-triggered hypothalamic plasticity
has been mainly studied in the field of reproductive biology, recent studies showed that this process
would be involved in energy homeostasis as well. Indeed, in adult laboratory animals rapid rewiring of
hypothalamus can be achieved by various experimental procedures including treatments with
metabolic hormones such as leptin or ghrelin. Nevertheless, whether adult hypothalamic plasticity
could play a role in the regulation of eating behavior and energy homeostasis in physiological
condition is still a largely unexplored question, which we addressed in the present study. For this
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purpose, we explored hypothalamic plasticity in adult mice fed with high-fat diet (HFD) for one week.
Here, we report that HFD rapidly induces overeating together with dyslipidemia, and glucose
intolerance. Despite the persistent unbalanced diet, mice adapt to the new nutritional condition and the
HFD-induced altered phenotype is progressively reversed within a week. In this model,
synaptogenesis occurs specifically in the arcuate nucleus of the hypothalamus increasing the
anorexigenic tone due to activated proopiomelanocortin (POMC) neurons. Diet-induced rewiring of
arcuate POMC neurons is mediated by the PSA-NCAM glyco-protein and is required to adjust energy
intake. Finally, inhibition of this mechanism rapidly induces overweight and could thus be determinant
in development of metabolic diseases including obesity.

P1.166

The nutritional state modulates the spatiotemporal coding of nutritive and novel odors in the
olfactory bulb

Bendahmane, M. (Orsay)"?, Martin, C. (Orsay)', Baly, C. (Jouy en Josas)?, Durieux, D. (Jouy en
Josas)?, Caillol, M. (Jouy en Josas)?, Gurden, H. (Orsay)’
"CNRS UMR-8165, IMNC, Orsay, France, ’INRA , NOeMl, Jouy en Josas, France

In the last ten years, many studies have demonstrated that the nutritional state can modulate odor
detection in awake animals but the supporting mechanisms remain widely unknown. In this context,
we focused our study on the Olfactory Bulb (OB) which is the first central relay of the olfactive
information. In fasted versus fed rats, we compared the spatiotemporal bulbar responses to different
odorants.

We used Intrinsic Optical Signals Imaging (I0SI) to study the spatial coding and Local Field Potential
(LFP) recordings to study the temporal coding. We used 2 experimental groups with 2 odorants linked
to distinct valence: i. bitter almond odor was used as a nutritive stimulation after the rats were
habituated to consume a bitter almond odorized cake. ii. hexanal odor was used as a novel odorant
since rats have never been confronted to this odor before.

Results: Nutritive odorant: in I0SI 4/4 fasted animals responded to 2% and 5% vapor pressure (vp) of
bitter almond while only 1/4 of the fed animals responded with a clear spatial map. LFP recordings
showed that the fasted animals (n=6) responded with a decreased gamma activity to both
concentrations while the fed animals (n=6) showed this pattern only for 5%.

Novel odorant: in IOSI, 4/4 fasted animals responded to 0.1% vp hexanal by activating 2 zones while
only 2/4 of the fed animals activated a single zone. All fasted animals responded to the 0.5% vp
hexanal by activating three glomeruli and 4/4 fed animals activated only one glomerulus. LFP
recordings have shown that fasted animals (n=6) responded to 0.1% vp hexanal by a decrease of two
bands in gamma activity (70-100Hz and 100-130Hz) while fed animals (n=6) decreased only the
higher band (100-130Hz). The response induced by 0.5% vp hexanal was a decrease in the two
bands of gamma activity and an increase in the beta band (15-40Hz) in fasted rats while we observed
only the decrease of the two gamma bands in fed animals.

This study demonstrates that the fasting affects deeply the spatiotemporal coding of odorants in the
OB, at least by shifting the threshold of odorant detection of both nutritive and novel odor.

P1.167

Static and dynamic postural control in patients with cochlear implants

Bernard Demanze, L. (Marseille)1, Leonard, J. (Marseille)1, Meller, R. (Marseille)z, Magnan, J.
gMarseiIIe)z, Lacour, M. (Marseille)1

UMR 6149, CNRS-Université de Provence, Neurosciences Intégratives et Adaptatives, Marseille,
France, ’Service d'Oto-Rhino-Laryngologie et Chirurgie Cervico-Faciale, CHU Nord, Marseille, France
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Cochlear implantation (Cl) in patients with severe hearing loss can induce vestibular symptoms that
resolve usually with time. Postural stability was reported to be impaired, unchanged or even improved
(Buchman et al., 2004) depending on the study. This study was aimed at examining the long term
impact of Cl on posture control, if any. Its originality was to evaluate the postural performance in
ecologic conditions with a concomitant cognitive task (dual-tasking) and in different sensory
conditions.

Postural performance was measured in 16 unilateral Cl patients tested one-six years after Cl surgery,
using a static/anteroposterior (AP) translational platform. Different levels of postural task difficulty were
obtained by:

(i) suppression of auditory information (device “on” vs “off”),

(i) suppression of vision (eyes closed vs eyes open),

(iii) addition of a concomitant cognitive task (single task vs dual-tasking),

(iv) increasing the sinusoidal translation frequency (0.25 Hz vs 0.5 Hz). Analyses were performed on
the center-of-pressure displacements with both statistical and non-linear methods (wavelet transform).
Head, hip and knee position and stabilization were recorded with a 3D motion analysis system.

The ANOVA showed that Cl patients differed significantly from the controls, and that suppression of
visual input (eyes closed) at 0.5 Hz sinusoidal translation is the main source of variation between the
two groups. Suppression of the auditory input had no influence on the postural performance and
adding a concomitant cognitive task induced similar effects in both groups. Results from the 3D motion
analysis corroborated these data. The strategy used to control balance remained unchanged in the Cl
patients compared to the controls, except during 0.5 Hz (AP) translation without vision. In this latter
condition, head stabilization was strongly impaired in the CI patients who exhibited an inverted
pendulum strategy, while controls showed a rigidification of all body segments.

In conclusion: Cl patients behave like controls in easy postural conditions when examined a long
time after Cl surgery. But they are strongly dependent of vision, particularly in the most challenging
postural tasks. This can reflect a rehabilitation process based on lip-reading.

P1.168
Cholinergic partition cells and lamina X neurons induce a muscarinic-dependent-short-term
potentiation of commissural glutamatergic inputs in lumbar motoneurons

Bertrand, S.S. (Bordeaux)', Cazalets, J.-R. (Bordeaux)'
"Univ. Bordeaux-CNRS UMR 5287, INCIA,Equipe CPGS, Bordeaux, France

Acetylcholine and activation of muscarinic receptors influence the activity of neural networks
generating locomotor behaviour in the mammalian spinal cord. Using electrical stimulations of the
ventral commissure, we show that commissural muscarinic (CM) depolarizations could be induced in
lumbar motoneurons. We provide a detailed electrophysiological characterization of the muscarinic
receptors and membrane conductance involved in these responses. Activation of the CM terminals,
originating from lamina X neurons and partition cells, induced a pathway specific short-term
potentiation (STP) of commissural glutamatergic inputs in motoneurons. This STP is occluded in the
presence of the muscarinic agonist, atropine. At a more integrated level, during fictive locomotion, the
activation of the commissural pathways transiently enhanced the motor output in a muscarinic
dependent manner. This study describes for the first time a novel regulatory mechanism of synaptic
strength in spinal motor networks that can potentially account for motor task-related modulatory
influences in these circuits.

P1.169
Does visual, tactile and muscle proprioceptive information contribute complementarily or
redundantly to kinesthesia?

Blanchard, C. (Marseille)1, Roll, R. (Marseille)1, Roll, J.-P. (Marseille)1, Kavounoudias, A. (Marseille)1
' Aix-Marseille Université / CNRS, Laboratoire de Neurosciences Intégratives et Adaptatives (UMR
6149), Péle 3C, Marseille, France

In addition to the signal derived from the motor command, muscle proprioception, vision and touch are
the 3 main sources of information involved in body limb position and movement perception. This study
deals with the controversial issue as to whether these 3 sensory inputs convey complementary or
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redundant information, and whether they are integrated to encode the kinematic properties of hand
movements.

lllusory sensations of clockwise right hand rotation (ulnar deviation) were induced by stimulating these
three sensory channels either separately or simultaneously at low, medium and high intensities.
Muscle Proprioception was activated by applying mechanical vibration to the pollicis longus muscle
tendons, Touch was activated by scrolling a textured disk under the subject's hand, and Vision was
stimulated by projecting a background scene rotating under the subject's hand. The kinesthetic
illusions induced were copied by the subjects on-line with their left hand using a potentiometer and the
EMG activity of their right wrist muscles was also recorded.

Results show that the velocity of the perceived movements and the amplitude of the corresponding
EMG activities depended on the stimulation intensity applied in each modality and on the
combinations tested. Combining muscle proprioceptive messages with visual or tactile ones resulted in
stronger and faster illusory movements. This did not occur when the visual and tactile modalities were
co-stimulated. When a third sensory input was added to the previous combinations, the subject's
perceptual responses increased only with the muscle proprioceptive + visuo-tactile combination.
These findings confirm that Vision, Touch and Muscle Proprioception alone are able to encode the
kinematic parameters of hand movements. When all 3 sensory modalities are available, as occurs in
everyday life, they probably contribute unequally to kinesthesia. In addition to muscle proprioception,
the CNS might use complementary kinesthetic components of visual and/or tactile inputs to assess the
velocity of ongoing movements more accurately; By contrast, movement velocity perception might not
benefit from the kinesthetic redundancy of the visual and tactile inputs in absence of additional muscle
proprioceptive information.

P1.170

The role of prediction in motion integration

Bogadhi, A.R. (Marseille)1, Montagnini, A. (Marseille)1, Masson, G.S. (Marseille)1
"CNRS - INCM - Univ. de la Méditerranée, DyVA, Marseille, France

Due to the aperture problem, the initial direction of tracking responses to a translating tilted bar is
biased towards the direction orthogonal to the orientation of the bar. This directional error is largely
reduced over the first 200ms of tracking, consistent with the neural solution of the aperture problem
(Pack & Born, 2001) and is fully corrected during the steady-state. We have proposed that pursuit
dynamics reflects that of visual motion processing and can be modeled as a dynamical Bayesian
inference of 2D target motion (Bogadhi et al., 2010). Such simple paradigm also offers a powerful way
to explore interactions between sensory and predictive signals in controlling action (Montagnini et al.,
2006). We conducted two experiments to investigate these interactions by transiently blanking the
target at different moments of pursuit. First, a 45" or 135° tilted bar translating horizontally was blanked
for four different durations (0,200,400 ms) during steady-state tracking. Bar orientation after
reappearance changed on half of the trials. We found a marginal directional bias (compared to initial
bias) when the target reappeared with no change of orientation and when target changed orientation
with no transient blanking. However, there was a significant directional bias when the target
reappeared with a change in orientation. Second, the target (450 or 135° tilted line) was blanked
(duration: 200ms) on half of the trials during the initiation phase of pursuit, starting at either 100, 120,
140, 160 or 180ms after pursuit onset. Line orientation was constant. We found no directional bias
when the tilted line (45° or 135°) reappeared after a 200ms blank starting at 100ms. These results
suggest for a conditionally weighted mixing of retinal and extra retina signals in driving smooth pursuit.

P1.171
Optogenetic control of various hypothalamic neuropeptide systems differentially affects the
initiation of physiological stress responses

Bonnavion1 P. (Stanford)1, Carter, M.E. (Stanford)1, Adamantidis, A. (Montreal)z, de Lecea, L.
Stanford)

gStanford University, Psychiatry, Stanford, United States, 2Douglas Institute, McGill University,
Montreal, Canada
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Hypocretins (Hcrt) are known to play an important role in wakefulness and arousal. Although the
activity of Hert neurons correlates with increased levels of arousal, discharge activity patterns can be
irregular and particularly elevated during specific behaviors requiring increased vigilance.

In the present study, we show that optogenetic control of Hcert tone is sufficient and necessary to
initiate some physiological stress responses with different kinetics. Acute Hcrt stimulation immediately
affects sympathetic pathway with a significant increase in heart rate. Chronic stimulation of Hert
neurons leads to HPA axis activation underlied by elevated plasmatic corticosterone levels and
hypothalamic paraventricular (PVN) neuronal activation. Also the Hcert-induced elevated plasmatic
corticosterone might be under both circadian and homeostatic controls.

Our data suggest that a specific amount of Hert neural activity is coupled to an increased arousal
related to stress. Thus, we propose to dissect the neuroendocrine response dynamics using both
optogenetic manipulation of Hert and PVN corticotropin-releasing factor (CRF) neurons.

P1.172
Mental representation of space is altered after vestibular loss

Borel, L. (Marsellle) Lopez C. (Bern)z, Redon-Zouiteni, C. (Marseille) Escoffier, G. (MarsellleA)
Zeitoun, A. (Cannes) Sanjuan M. (Marseille)4, Devéze, A. (Marseille) Magnan, J. (Marseille)”,
Peruch P. (Marsellle)

"CNRS UMR 6149 Neuroscrences Intégratives et Adaptatives, Pble C, Université de Provence Centre
St Charles, Marseille, France, Instltute of Psychology, University of Bern, Bern, Switzerland, SCabinet
de Kinésithérapie, Cannes, France *Service d'Oto-Rhino- -Laryngologie et Chirurgie Cervico-Faciale,
Hépital Nord, Marseille, France, *INSERM U751 Epilepsie & Cognition, Université de la Méditerranée,
Marseille, France

Introduction: The vestibular system contributes to a wide range of functions, from postural and
oculomotor reflexes to spatial representation and cognition. After vestibular loss, disorganization of
spatial memory has been shown in participants moving in physical as well as in visual (virtual)
environments, that is, in the absence of any solicitation of vestibular signals. These results suggest
that spatial deficits originate from an erroneous elaboration of the mental representation of space. In
order to test this hypothesis, we evaluated the implication of vestibular signals in mental imagery
processes, in the absence of any real or imagined whole-body displacement.

Methods: The present study assessed how vestibular loss can affect the metric properties of mental
images involved in mental rotation of 3D objects and mental scanning in an environment recently
learned or already consolidated in memory. Meniére's disease patients were tested before unilateral
vestibular neurotomy and during the recovery period (1 week and 1 month). They were compared to
healthy participants tested at similar time intervals, and to bilateral vestibular-defective patients tested
during the compensated stage.

Results: Patients were impaired in all imagery tasks; bilateral patients were frequently the most
impaired. Mental scanning was affected in both environments but more severe deficits were observed
in the environment recently learned, suggesting that vestibular loss disrupts the ability to elaborate
and use mental images.

Discussion: The present data emphasize the consequences of the status of the vestibular system,
assessed both through the level of loss (bilateral versus unilateral loss) and through the compensation
level (acute stage versus chronic stage), on the ability to elaborate and maintain metric properties of
mental representations, and to rotate mental images. We believe vestibular loss can disorganize brain
structures commonly involved in mental imagery, and more generally in mental representation.

P1.173
Retinas of the diurnal rodent Arvicanthis ansorgei are highly resistant to experimentally-
induced stress and degeneration

Boudard D. (Strasbourg) Acar, N. (Duon) Brétillon, L. (Duon) Hicks, D. (Strasbourg)
'Institute of Integrative and Cel/ular Neurosciences / UPR 3212 CNRS, Department of Biological
Rhythms, Strasbourg, France, 2UMR 1129 FLAVIC / INRA, Université de Bourgogne, Dijon, France
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Environmentally-induced stress plays a significant role in retinal degeneration and blindness, both in
animals and humans. Among such sources of stress, phototoxicity is well studied and has been shown
to lead to photoreceptor-specific loss in a number of species. However, the vast majority of studies
have been conducted in nocturnal, albino rod-dominant rat and mouse strains, and the pertinence of
such findings to human pathology and cone loss is debatable. We decided to examine the retinal
vulnerability to induce damage in a diurnal murid rodent, Arvicanthis ansorgei, a species possessing a
large number of cones. We used established protocols for either:

1) exposing animals to a wide range of lighting conditions (variable intensity, duration, spectrum,
previous light history and time of exposure); and

2) injection of N-methyl-nitrosourea (MNU), both reported to produce rapid and complete
photoreceptor-specific damage.

Animals then underwent electroretinography to record rod and cone function, and were subsequently
euthanized and used for immunohistochemical analysis of retinal structure and quantification of free
fatty acids. Using these standard regimes, there were no detectable detrimental effects on A. ansorgei
retinal phenotype, function or structure. Partial retinal damage in A. ansorgei was induced by very
intense blue light or elevated doses of MNU. This resistance was not due to differences in lipid
composition (specifically docosahexaenoic acid) between Arvicanthis and susceptible strains of mice
and rats. Hence the retina of this species exhibits generally high resistance to retinal damage from
light and toxins such as MNU.

P1.174

Persistent sodium current-dependent plateau potentials in neonatal rat lumbar motoneurons

Bouhadfane, M. (Marseille)1, Vinay, L. (Marseille)1, Brocard, F. (Marseille)1
"Univ. de la Méditerranée, CNRS UMR 6196-P3M, Marseille, France

Rats achieve a raised quadruped posture during the second postnatal week. Changes in the
excitability of motoneurons are likely an important factor underlying the development of a postural
tone. In adult motoneurons, tonic firing appears to arise from plateau potentials. The plateau-
generating current has been identified as a persistent calcium-dependent current mediated by L-type
calcium channels. However, studies investigating the ionic nature of plateau potentials have been
done with extracellular concentrations of calcium ([Caz"]o) higher than the 1.2 mM measured from the
cerebrospinal fluid. It follows that calcium currents are ug)regulated to the detriment of the persistent
sodium current (Inap), Which is downregulated when [Ca“']o is increased (Tazerart et al. 2008). With a
developmental perspective, this study was designed to reevaluate the contribution of Iy.p in generating
plateau potentials in motoneurons of lumbar spinal cord slices isolated from neonatal rats (P0O-P6).
When [Ca2+]o was set within a physiological range, about half of motoneurons elicited a sustained
action-potential discharge in response to a brief depolarizing pulse. These plateau potentials were
prevented when the holding potential was hyperpolarized. The L-type calcium channel blockers
nifedipine and nimodipine did not affect plateau potentials. In contrast, low concentrations of Na*
channel blockers such as TTX and riluzole completely abolished plateau potentials, before affecting
the action potential itself, suggesting a critical involvement of Ingp. Furthermore, enhancement of Iygp
by veratridine consistently revealed a latent plateau potential in motoneurons. Bistable properties
could also be revealed when temperature was raised above 28°C with a concomitant upregulation of
Inap- This study provides evidences for an early acquisition of Iy.p-dependent plateau potentials by
lumbar motoneurons in neonatal rats. Together with the thermoregulation that becomes effective
within the first two postnatal weeks, the emergence of Iy,p-dependent plateau properties in
motoneurons may represent one of the mechanisms contributing to the development of posture.

P1.175

Activity-dependent modulation of pacemaker properties in the central pattern generator for
locomotion of rodents

Brocard, F. (Marseille)1, Tazerart, S. (Marseille)1, Vinay, L. (Marseille)1
Univ. de la Méditerranée, CNRS UMR 6196-P3M, Marseille, France

Rhythm is an important feature of central pattern generators (CPGs) that coordinate repetitive

movements. Our recent investigation (Tazerart et al., 2008) provided the demonstration of a new
pacemaker property in the locomotor CPG, dependent on the persistent sodium current (Iyap), which is
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critical for the expression of locomotion (Tazerart et al., 2007). Intriguingly, Inap is upregulated after
subtle changes in the extracellular concentration of some ions such as calcium ([Ca o) and
potassium ([K']o). That the concentration of both ions depends on the recent experience of the
network, raises the possibility that the relative contribution of pacemaker properties to rhythm
generation may change depending on the functional state of the network. To bring a new perspectlve
into the operatlon of the locomotor CPG, this study was aimed at identifying the fluctuations of [K']o
and [Ca®"]o during locomotion and their significance in the firing patterns of CPG interneurons. In
spinal cord preparations isolated from neonatal rats, variations of [K*]o and [Ca lo were recorded
during NMA-induced fictive locomotion by means of ion- sensmve microelectrodes inserted into the
CPG region (L1-L2). We observed a significant increase of [K']o from 4 to 6 mM and a decrease of
[Ca "o from 1 2mM to 0.9mM. Whether pacemakers are modulated by these locomotor-related
changes in [Ca "o and [K']o was then tested. Neonatal rat spinal cord slices from upper lumbar
segments were equilibrated with [K']o and [Ca *lo reported to occur during locomotion. Simultaneous
changes of both ions induced Iy,p-dependent pacemaker activities in 25% of interneurons located in
the CPG region. The synergistic action of both ions in eliciting pacemaker activities was also observed
in half of genetically identified Hb9 interneurons which have been proposed to be intimately involved in
rhythm generation. In sum, considering the dynamic fluctuations in the ionic composition of the
extracellular space as relevant signals triggering In.p-dependent pacemaker properties, the locomotor
network may be viewed as a hybrid pacemaker-network model in which pacemaker neurons might be
the kernel for locomotor rhythm generation.

P1.176

Neural correlates of an equivalent of "mach bands” in auditory modality

Catz N. (Marsellle) Norena, A. (Marsellle)
"Université de Provence, Laboratoire de Neurosciences Integrative et Adaptative, Marseille, France

It is well-known that tinnitus is accompanied by hearing loss in the majority, if not all, subjects, and that
tinnitus pitch corresponds to the frequency band of hearing loss. Hearing loss has been shown to
reduce sensory inputs sent towards the auditory centers, resulting in dramatic central changes which
may ultimately cause tinnitus. An auditory illusion, called Zwicker tone (ZT), shares some properties
with tinnitus and as such has been considered as a transient tinnitus. The ZT can be induced after the
presentation of a notched noise, and interestingly, the ZT presents a pitch corresponding to the notch
of the noise (as tinnitus corresponds to the frequency band of hearing loss). The notched noise, which
induces a contrast of neural activity over frequencies (similar to what cochlear insults do), may induce
comparable central changes than those causing tinnitus. In this context, studying the central changes
induced by a notched stimulus can give some insights into the mechanisms of tinnitus. In the present
study, we recorded neural activity (single units, multi-unit activity and local field potentials) obtained in
the auditory cortex of anesthetized guinea pigs evoked by control and notched stimuli. All stimuli used
in the study served two purposes simultaneously; they provided a given sensory environment to the
animal (simulating a hearing loss for instance), and at the same time, they allowed the characterization
of the Spectro-Temporal Receptive Fields (STRFs) of cortical neurons. MUAs and LFPs were
collected in 10 guinea pigs from 180 cortical sites. Neural activity during stimulation with the notched
stimulus was increased at both edge frequencies of the notch and decreased within the notch
frequencies. This result is reminiscent of the perceptual phenomenon called the "Mach bands" where
the sensation of brightness does not correspond to a gradient of luminance at the edges of the
gradient.

P1.177
Task2 K+ channel gene knockout causes deafness in mice

Cazals Y. (Marsellle) Bevengut, M. (Marse|lle) Barhanin, J. (Nlce) Gestreau, C. (Marsellle)

'Faculté Sa/nt Jéréme - Univ. Paul Cézanne, CRN2M - CNRS UMR 3261, Dépt. PNV, Marseille,
France, °CRN2M - CNRS - UMR 6231, Marseille, France, *CNRS-FRE 3093 Université de Nice-
Sophia Antipolis, Nice, France
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In the mammalian inner ear, K+ channels are important for various cellular processes including
basolateral conductance in sensory hair cells and the regulation of the endolymph homeostasis. The
presence of some K+ channels with two pore domains (K2P family) has been reported in vestibular
end organs and cochlea, but no specific function for any of them have been described. Task1, -2, and
-3 channels (gene nomenclature: KCNK3, KCNK5, and KCNK9) belong the K2P channels. They
produce background conductance, are involved in resting potentials and are sensitive to external pH.
In addition, Task2 channels participate in HCO3 reabsorption in kidney as well as central
chemosensitivity to O2 and CO2 levels. The other two members of the TASK family (Task1 and
Task3) are expressed in many brain areas, including the central auditory pathway.
Electrophysiological assessment of auditory function using auditory brainstem responses revealed
deafness in Task2” mice and normal hearing in Task2 heterozygotes. In opposition, Task1™, Task3™
and Task1-3 double knockout mice showed normal auditory-brainstem responses. Cochlear structure
examined from resin embedded specimens revealed an absence of Corti's organ along the cochlea
associated with considerable spiral ganglion degeneration in Task2™ mice whereas a normal structure
was observed in Task2 heterozygotes. The use of the 3-galactosidase as gene reporter allowed
localizing Task2 expression in frozen sections of the cochlea from both heterozygote and homozygote
mice. Specific patterns of Task2 expression within the epithelial gap junction network and root cells
were revealed. Both networks are known to be involved in K+ recirculation from the organ of Corti to
the stria vascularis. Thus, this study is the first demonstration of the presence and the essential role of
Task2 channels in the cochlea.

P1.178

Perceiving human movement (HM) performed under microgravity: an fMRI investigation

Chabeauti, P.-Y. (Marseille)1, Vaugoyeau, M. (Marseille)1, Anton, J.-L. (Marseille)z, Schmitz, C.
Lyon)3, Assaiante, C. (Marseille)1

Université de Provence - Péle 3C, LNIA UMR 6149, Equipe Développement et Pathologie de I'Action,
Marseille, France, “Centre d'IRM Fonctionnelle Cérébrale - IFR 131, Marseille, France, *Centre de
Recherche en Neurosciences de Lyon - CNRS UMR5292- Inserm U1028- Université Lyon 1, Lyon,
France

Psychophysical studies showed that the shift of the HM (180° returned) disturbed the recognition of
motion (Shipley, 2003). Moreover, HM presented backward would be perceived as strange, so the
human features of the movement would be more difficult to extract (Jacobs et al., 2004).

Furthermore, Indovina et al. (2005), through an fMRI study, showed that the component of terrestrial
gravity of non-HM is encoded in the vestibular cortex of human brain. On Earth, HM also involves this
terrestrial gravity component.

The question raised here is which brain areas are recruited during the perception of HM performed
with (1G) or without (0G) the Earth gravity? We propose to compare brain activity during the
presentation of HM performed under 1G or 0G.

Stimuli were collected during parabolic flights both 1G and 0G periods using an optoelectronic system.
4 cameras recorded the movements of 22 retroreflective markers taped onto actors' bodies. We used
this minimalistic point-light displays to depict the characters, as they provide the most straightforward
way to isolate mechanisms used to extract information from motion without any interference with other
visual information.

A preliminary behavioral study was performed to test the relevance of the stimuli. Any ambiguous
stimuli were eliminated on the basis of the error rate (72 stimuli were used). Subjects were asked to
classify the stimuli as 1G or 0G on a 3T whole-body imager (Bruker).

Our preliminary results tend to highlight the role of the superior temporal sulcus, identified in several
fMRI studies as key brain area involved in the perception of the HM (Pelphrey et al., 2003).

We expect to show brain activations in: parietal cortex (Vaina et al., 2001), premotor and inferior
frontal cortices (Sayginer et al., 2004), prefrontal cortex (Stevens et al., 2000), and particularly in the
vestibular system (insular cortex, temporo-parietal junction), selectively engaged when acceleration of
object-movement is in conformity with the laws of gravity.

The authors wish to thank the Centre National d'Etudes Spatiales (CNES) for its financial support.
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Crossmodal compensation during face-voice integration in cochlear implanted deaf patients

Chambaudie, L. (Toulouse)', Briére, T. (Toulouse)', Deguine, O. (Toulouse)"?, Belin, P. (Glasgow)’,
Barone, P. (Toulouse)'

"CNRS - UMR 5549 - CerCO, Toulouse, France, °CHU Purpan, Service ORL, Toulouse, France,
3University of Glasgow, Department of Psychology & Centre for Cognitive Neuroimaging, Glasgow,
United Kingdom

Any dysfunction in the capacity of voice or face recognition can negatively impact on the social
communication of a person, this is particularly the case in profoundly deaf patients. A cochlear implant
(Cl) allows deaf patients to understand speech but because of the limitations of the processor, patients
present strong difficulties in voice recognition. Here we investigated the possibility that the visual
system can exert in Cl users a strong influence on the multimodal perception of voice attributes. We
used a speaker discrimination task between sounds taken from a voice continuum obtained by
morphing between a male and a female voice. Proficient Cl patients (n=15) were tested under
auditory-only or audiovisual conditions in which a female or male face was simultaneously presented.
Their performance was compared to those of normal hearing subjects (NHS n=50) tested with a
vocoded voice stimuli that simulate the processing of an implant. A visual impact index computed from
the A and AV psychometric functions revealed that Cl users are significantly influenced by visual cues.
This is expressed by a shift in categorization of the voice toward the gender carried by the face in
incongruent AV conditions. No such visual effect was observed in NHS tested with the vocoder in spite
of a deficit in the A-only categorization. Thus, in case of ambiguity in the stimuli and uncertainty in the
auditory signal, Cl users perceptual decisions are based mainly on vision their most reliable sensory
channel. These results, coupled to our brain imaging study showing in CI patient a functional
colonization of the voice sensitive areas by visual speechreading, suggest a crossmodal
reorganization of the mechanisms of face-voice integration after a prolonged period of deafness.

P1.180
Cortico-muscular coherence over the SMA region in a bimanual precision grip task: a human
EEG study

Chen, S. (Marseille)1, Entakli, J. (Marseille)1, Bonnard, M. (Marseille)z, De Graaf, J.B. (Marseille)1
"ISM UMR6233 CNRS, Performance Motrice et Modélisation, Marseille, France, 2INCM-CNRS,
Intention, Contréle et Conscience de I'Action, Marseille, France

Introduction: We assessed communication between motor cortical areas and motoneurons by
computing corticomuscular coherence (CMC) between electroencephalography (EEG) and
electromyography (EMG) in human subjects. We analysed the scalp topography of CMC, with special
interest for the SMA region.

Methods: Ten right-handed subjects were instructed to keep a cursor on a curve that moved from
right to left on a screen, indicating the force level to produce. The cursor’s vertical position varied with
the pression they applied with their right hand on a small device containing force sensors. With their
left hand, the subjects had to hold the device in order to correctly perform the task. High resolution
EEG (64 channels, ANT, The Netherlands) was recorded simultaneously with surface EMG from the
first dorsal interosseous and abductor pollicis brevis of each hand. CMC was computed from rectified
EMG signals and mean referenced EEG signals using the multitaper method implemented in the
open-source FieldTrip Matlab toolbox.

Results: A clear difference in the topography of the CMC can be seen between both hands: Although
for the left hand, CMC is found over the right sensorimotor area only, for the right hand, not only CMC
is found over the left sensorimotor area, but also over the SMA region. In order to perform statistical
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testing, three cortical regions of interest were defined: left and right sensorimotor cortex and SMA. For
each subject, cortical region and condition, the maximum CMC value in the 15-44 Hz frequency band
was determined, revealing significant differences (p< 0,05) in CMC (1) between left and right M1 for
the right hand, (2) between both hands for left M1, with a higher CMC for the right hand, and (3)
between SMA and right M1 for the right hand, with a higher CMC for SMA.

Conclusion: Corticomuscular coherence was found in a bimanual precision force control task, not
only between the sensorimotor areas and the opposite hand, but also between SMA and right hand
muscles. Our results suggest a role of direct corticospinal projections from SMA in precise bimanual
force control.

P1.181

Influence of the choice of the anesthetic on the spontaneous and odor induced activity of the
mouse olfactory bulb

Chery, R. (Orsay)1, Bendahmane, M. (Orsay)1, Pain, F. (Orsay)1, Renaud, R. (Orsay)1, Viggiano, A.
gOrsay)1, Gurden, H. (Orsay)', Martin, C. (Orsay)’
UMRS8165 CNRS, Universités P7-P11, IMNC, MIO, Orsay, France

Electrophysiological recordings under anesthesia have shown that following odorant stimulation, the
functioning of neural networks of the olfactory bulb (OB), first relay of the olfactory information's
processing, give rise to large oscillations of local field potentials. While this approach has been used
extensively to decipher the odorant neural representation at the level of the OB in anesthetized
rodents, little is known about the influence of the drugs used to maintain sedation on the olfactory
network activity. Anesthesia is commonly obtained by injecting a cocktail of ketamine associated with
one of the two available agonists at the alpha 2 class of adrenergic receptors, xylazine or
medetomidine. The objective of this work is to compare the recorded signals under these two different
conditions of anesthesia. We use chronically implanted macroelectrode (100u diameter) in order to
record in the same mouse spontaneous and odor-induced OB activity under the two types of
anesthesia. We observed that basal amplitude of the signal in the gamma band (65-120Hz) was
higher under medetomidine when compared with xylazine. Stimulation with hexanal (5 and 10%) or
carvone (25 and 50%) elicited a diminution of the amplitude of the signal in the gamma band
frequency and an augmentation in the beta band (15-45Hz). We are currently further analyzing the
characteristics of these odor responses in order to see if the modifications observed are different
between the two conditions and compare them with recordings from freely moving animals.

P1.182

Role of xenobiotic metabolizing enzymes in the perception of caffeine in Drosophila
melanogaster

Coelho, A. (Dijon)’, Fraichard, S. (Dijon)', Faure, P. (Dijon)", Heydel, J.-M. (Dijon)’
'CSGA, Dijon, France

Detoxification and elimination of potentially harmful chemicals are crucial processes for most
organisms. Xenobiotics Metabolizing Enzymes (XME: CYP, UGT...) are able to take in charge
exogenous molecules, biotransform and eliminate them out of the organism. These enzymes are
highly expressed in tissues involved in detoxification processes such as fat body, malpighian tubules,
and in the chemosensory organs, but there is little experimental evidence showing their functional role
in chemoperception.

The aim of this project is to investigate the potential role of cytochromes P450 (CYP) in the perception
of caffeine in Drosophila melanogaster. We highlight that the expression of several CYP, expressed in
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chemosensory organs, is up- regulated after an exposure to caffeine in adult flies. This result suggests
that these CYP genes could be involved in the perception of this component.

We hypothesized that a modulation of CYP expression should provoke a modification of caffeine
detection and alter animal feeding behaviour. To confirm this hypothesis, we targeted the inhibition of
candidate genes expression in sensory organs using interference RNA (RNAi). Then, we evaluated
the ability of these transgenic flies to detect caffeine using a behavioral test (MultiCAFE), which allows
to estimate the consumption of caffeine solution. We noted that a reduction of the expression of these
CYP genes disturbs feeding behaviour. RNAI-CYP animals fed significantly more than controls on food
containing caffeine, which is normally repellent.

This suggests, for the first time, that some CYP genes, expressed in sensory organs, may be involved
in chemoperception in Insects.

P1.185

Transcriptomic analysis of blood-derived macrophages identifies 5-lipoxygenase activation
protein as a key tumor-induced immune molecule in glioma patients

Akram, M.N. (Lyon Cedex 08)'
"INSERM, U842, Neurooncolgy et Neuroinflamation, Lyon Cedex 08, France

In many types of tumors, infiltrating macrophages so-called tumor-associated macrophages engage a
peculiar activation program that favors tumor outgrowth and supports neovascularization. Major efforts
are currently developed to identify the full range of molecules characterizing such macrophage
activation program. In this context, our study was aimed to identify a molecular signature of glioma-
induced immune alterations in the monocyte/macrophage lineage. For that purpose, we performed a
transcriptomic analysis of blood-derived macrophage cultures obtained from

i) 4 glioma patients untreated at the time of blood sampling and

ii) 4 sex- and age-matched healthy subjects.

Surprisingly, from more than 25 000 genes analyzed, only one immune-related gene, the 5-
lipoxygenase activating protein gene, was identified as being up-regulated in blood-derived
macrophages from glioma patients as compared to controls. Such an up-regulation was confirmed and
found to be statistically significant by g-PCR analysis of macrophage cultures obtained from a larger
cohorte of patients. Analysis of CNS tumor samples showed that expression of 5-lipoxygenase
activating protein was up-regulated in glioma (n =15) as well as in meningioma samples (n = 10).
However, only in glioma samples the expression of 5-lipoxygenase activating protein correlated with
the expression 5-lipoxygenase genes suggesting a functional activation of the leukotrien synthesis
pathway in glioma but not meningioma. Finally, in blood-derived macrophages obtained from healthy
subjects, we demonstrated that supernatant from glioma cell lines induced a significant up-regulated
expression of 5-lipoxygenase activating protein. The role of 5-lipoxygenase activating protein in glioma
cells/macrophages crosstalk is currently being assessed using an in vitro co-culture model.

P1.186

Hypothalamus-specific deletion of socs3 in adult mice enhances hindbrain sensitivity to
endogenous satiety signals via oxytocin signaling

Bauer, S. (Marseille)1, Matarazzo, V. (Marseille)1, Schaller, F. (Marseille)z, Benani, A. (Dijon)3,
Nedelec, E. (Dijon)°, Pénicaud, L. (Dijon)’, Muscatelli, F. (Marseille)?, Moyse, E. (Marseille)’
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Leptin is a major contributor to long-term energy homeostasis, through an intracellular transduction
pathway involving activation of Stat3 and its feedback inhibitor Socs3, which limits Stat3 activation.
Previous studies have shown that Socs3 haploinsufficiency or socs3 deletion in the whole brain or in
selective neuronal populations triggers an increased sensitivity to exogenous leptin, through increased
Stat3 activation, and protects against diet-induced obesity in mice fed a high fat diet. Intriguingly
however, no phenotype was detected when Socs3 mutant mice were maintained under standard diet,
suggesting that Socs3 may only contribute to energy homeostasis in pathological conditions and not in
physiological conditions. In this study, we show that deletion of socs3 in the medio-basal
hypothalamus, when performed in adult mice by stereotaxic injection of an adenovirus encoding Cre
recombinase, produces an attenuation of body weight gain, a decreased adiposity, and a decreased
food intake in animals maintained under standard diet. The decreased food intake was associated with
an increased hindbrain sensitivity to endogenous satiety signals, which was blocked by fourth
ventricular injection of a selective oxytocin receptor antagonist. Thus, our study indicates that Socs3
controls energy homeostasis in physiological conditions, and that oxytocin signaling functions as a
downstream effector of hypothalamic leptin to enhance hindbrain sensitivity to endogenous satiety
signals. This result suggests that oxytocin could be of therapeutic interest to circumvent leptin
resistance associated with common forms of obesity.

Support: Société Francaise de Nutrition (to SB)

Keywords: CCK, devazepide, SSR126768A, nucleus tractus solitarius
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Hypoglycemic stimuli activate central nesfatinergic neurons

Bonnet, M.S. (Marseille)1, Tardivel, C. (Marseille)1, Tillement, V. (Marseille)1, Trouslard, J. (Marseille)1,
Jean, A. (Marseille)1, Dallaporta, M. (Marseille)1, Troadec, J.-D. (Marseille)1

"Faculté de Saint-Jéréme- Univ Aix-Marseille, CRN2M- UMR CNRS 6231-USC INRA 2027,
Département de Physiologie Neurovégétative (PNV), Marseille, France

The regulation of feeding behavior implicates various compounds originating from both peripheral
organs and central structures. Nesfatin-1, a recently isolated peptide (Oh-I et al, 2006) is expressed by
neurons of different brain areas including hypothalamic and brainstem nuclei and by peripheral organs
such as the stomach and pancreas. Both peripheral and central injections of nesfatin-1 result in a food
intake reduction and this peptide has been proposed to contribute to satiety (Noetzel et al, 2009).
Glucose is an important regulatory signal that activates glucose-sensing systems located in the CNS
which in turn control glucose homeostasis, feeding behavior and energy storage. The purpose of the
present work was to determine whether nesfatin-1 expressing neurons partake in the central signalling
involved in glucose homeostasis. The expression of nesfatin-1 in pancreatic beta cells and the altered
blood and pancreatic nesfatin-1 levels in diabetic subjects support our hypothesis.

We first show that after a peripheral insulin injection (10 U/kg) in the rat, resulting in a robust
hypoglycemia and food intake increase, a part of the activated neurons (c-Fos+) exhibited a
nesfatinergic phenotype. Nesfatin-1 neurons activated in response to hypoglycemia were located in
the hypothalamus (PVN, ARC) and the brainstem (NTS, DMNX). Similar results were obtained after
either peripheral (300 mg/kg) or central (4 mg/rat; 12 ul) 2-deoxyglucose (a non-metabolisable glucose
analogue) injection. Hypoglycemia-associated autonomic failure (HAAF) is a complication of recurrent
hypoglycemia in diabetic patients characterized by the loss of responsiveness of brain structures to
hypoglycaemia. Accordingly, we next determined whether nesfatin-1 neurons sensitivity was altered
after repeated glucoprivic challenge reproducing HAAF syndrome. Preliminary results show a lack of
nesfatin-1 neurons activation in numerous brain areas in response to glucoprivation in HAAF animals.
Altogether, these results suggest a multifaceted role for nesfatin-1 neurons in energy homeostasis. In
addition to its satiety effect, this peptide could belong to the central signalization which contributes to
glucose homeostasis in response to hypoglycemia.
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Annual variation of daily expression of the gene Clock in the suprachiasmatic nuclei of Syrian
hamster is not affected by pinealectomy

CHAKIR, 1. (Strasbourg)1'2, Tournier, B.B. (Genova)3, Poirel, V.J. (Strasbourg)1, Challet, E.
gStrasbourg)1, Pévet, P. (Strasbourg)', Ouarour, A. (Tétouan)?, Vuillez, P. (Strasbourg)’
Institute for Cellular and Integrative Neurosciences, Neurobiology of the Rhythms, Strasbourg,
France, *University Abdelmalek Essaadi, Faculty of Sciences, Laboratory of Physiology and
Physiopathology, Tétouan, Morocco, 3University Hospital of Geneva, Department of Psychiatry,
Neuroimaging Unit, Genova, Switzerland

In mammals, the suprachiasmatic nuclei (SCN) contain the master circadian clock. Endogenous
rhythmicity is derived from transcriptional-translational feedback loops of “clock genes” including the
gene named Clock. The SCN drive their rhythmicity via neuronal and endocrine outputs, for example
by regulating the nocturnal secretion of melatonin from the pineal gland. Mammals also anticipate
upcoming seasonal changes in their environment. In hamsters, the transition from a long photoperiod
(LP, long day length / 24h) to a short photoperiod (SP) induces a lengthening of nocturnal secretion of
melatonin which initiates winter physiology such as gonadal regression within 8 weeks. After 6-7
months in SP, while nocturnal peak of melatonin secretion is still long, a seasonal “interval timer”
governs the gonadal recrudescence. This part of the annual cycle, named the photorefractory phase,
although a key for spring reproduction in the hibernator species like the hamsters is poorly
understood.

We have previously shown that the SCN are sensitive to the photoperiod. In Syrian hamster, daily
mRNA profiles of most clock genes are correlated to the photoperiod. Moreover, among the studied
genes, the changes in expression profile of Clock are unique: mRNA levels which are high and
constant throughout the day/night cycle in LP, become rhythmic with low values during the day in SP,
and surprisingly again change to constant low values in RP. Our current hypothesis is that melatonin,
the main actor hormone of seasonal physiology, is not essential for this seasonal adaptation of the
SCN. Hamsters from LP were pinealectomised or sham-operated and kept for 8-10 weeks more in LP
or transferred in SP and kept in this photoperiod for either 8-10 weeks (until testis regression in sham
animals) or 28 weeks (until testis recovery in sham animals). We demonstrate that, under these 3
photoperiodic conditions, the profiles of daily expressions of Clock are similar between intact and
pinealectomised groups. Whatever the photoperiodic conditions, the pineal is not essential for the
daily functioning of the SCN. Thus, the circadian clock can build seasonal messages throughout the
year, even in the absence of melatonin.

P1.189

Effect of water restriction on the serotoninergic system and glycoprotein secretion in the
subcommissural organ Comparative study between Wistar rat and a semi-desert rodent:
Meriones shawi

chatoui, H. (Marrakech)1, El Hiba, O. (Marrakech)z, Elgot, A. (Marrakech)1, Gamrani, H. (Marrakech)1,
Equipe des Neurosciences, Pharmacologie et Environnement

"Université Cadi Ayyad, Faculté des Sciences Semlalia, Biologie, Marrakech, Morocco, ®Faculté des
Sciences Semlalia, Université Cadi Ayyad, Biologie, Marrakech, Morocco

Water is an important element for life in each living organisms, its deficiency can trigger a several
neurological disorders involving some changes in many neurotransmitters. These disorders depend to
the specie studied and the duration of dehydration. We aimed by this work to describe the effect of a
graded durations (7 and 14 days) of water restriction, in rat, on the serotoninergic system and the
secretory activity of the SCO; a part of the circumventricular organs implicated in the regulation of
water balance by the double release of a glycoprotein: Reissner's Fiber (RF) in the cerebrospinal fluid
and the blood stream. Using the technique of immunohistochemistry (IHC) of serotonin (5-HT) and RF,
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in rat brain, we showed an alteration of both of them (5-HT and RF), following 7 and 14 days of total
water deprivation. These data show an implication of 5-HT as a neurotransmitter and RF in the
response to the water deprivation in the rat.

Keywords: Rat; Water restriction; Serotonin; Reissner's Fiber; SCO; Immunohistochemistry.
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The anorexigenic cytokine Ciliary Neurotrophic Factor (CNTF) activates its receptor in the
nucleus of hypothalamic neurons that control energy balance
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CNTF (ciliary neurotrophic factor) is a neural cytokine that belongs to the same family as leptin with
similar central anorexic action. Furthermore, CNTF anorexic action persists in obese states
characterized by a leptin-resistance (Lambert et al., 2001). We have recently demonstrated that CNTF
and its receptor are expressed in the anorexigenic neurons of the arcuate nucleus (ARC), a key
hypothalamic region controlling food intake, and that CNTF distribution shares similarities with that of
its receptor subunits. Furthermore, CNTF levels are inversely correlated to body weight in rats fed a
high-sucrose diet, thus endogenous CNTF is positively correlated with protection against diet-induced
obesity in some individuals (Vacher et al., 2008).

However, because CNTF lacks a signal peptide that tags secreted proteins, the comprehension of the
physiological significance of neural CNTF action was still incomplete.

In this study, combining different cellular, biochemical and molecular approaches, we examined the
potential direct intracrine effect of CNTF in ARC cells.

We demonstrated that CNTF translocates with its receptor subunits to the nucleus of the rat ARC cells
and that the stimulation of hypothalamic nuclear fractions with CNTF induced the phosphorylation of
several signaling proteins such as Akt, as well as the transcription of the POMC (pro-
opiomelanocortin) gene in anorexigenic neurons.

These data strongly suggest that intracellular CNTF activates signaling pathways in the nucleus of
ARC cells, regulating gene expression, and thus providing a novel plausible mechanism of CNTF
action in the control of energy homeostasis.

P1.191

Glial cells of the dorsal vagal complex express the anorexigenic octadecaneuropeptide ODN

Dallaporta, M. (Marsellle) Bonnet, M.S. (Marse|lle) Lanfray, D (Rouen)z, Tillement, V. (Marsellle)
Tardivel, C. (Marse|lle) Trouslard, J. (Marse|lle) Jean, A. (Marsellle) Morin, F. (Rouen) Tonon,
M -C. (Rouen)?, Troadec, J.-D. (Marseille)’
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Physiologie Neurovégétative (PNV), Marseille, France, ®Inserm U982, Différentiation et
Communication Neuronale & Neuroendocrine (DC2N), Université de Rouen, Rouen, France

Autonomic functions are controlled by central structures among which the dorsal vagal complex
(DVC), a caudal brainstem center, plays a pivotal role. Comprising the nucleus tractus solitarius
(NTS), an integrative nucleus, the area postrema (AP), a circumventricular organ and the dorsal motor
nucleus of the vagus nerve (DMNX), the DVC participates in the control of food intake and satiety. To
date, the literature dealing with the involvement of astroglial cell in the signalization regulating feeding
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behavior and energy homeostasis remains scarce. Some clues are now available indicating that DVC
glial cells could play a dynamic role in the regulation of energy balance (Dallaporta et al, 2010).
Octadecaneuropeptide (ODN), a peptide derived from diazepam-binding inhibitor and mainly
expressed by glial cells, has been shown to reduce food intake in rodents. Here, we investigated by
confocal imaging the ODN expression at the brainstem level. We observed a strong ODN
immunoreactivity within the DVC while surrounding brainstem structures were devoid of labeling. ODN
labeling was mainly located within the AP and at the interface between the AP and NTS, a region
called funiculis separans. We first confirmed the absence of neuronal ODN expression as attested by
the lack of ODN and the neuronal marker MAP2 co-localization. Within the funiculis separans, ODN
was associated with a subpopulation of GFAP+/vimentin+/nestin+ radiating glial cells that we recently
characterized (Pecchi et al, 2007). At the AP level, ODN was expressed by DARPP-
32+/vimentin+/GFAP negative stellate glial cells whose phenotype was evocative of 3" ventricle
tanycytes. The localization of glial ODN expression, within the AP and the AP/NTS interface,
corresponds to the main area where hormonal and circulating information are received and integrated.
Our results suggest that a glial source of ODN within the DVC could partake in the feeding behavior
signalization. The effectors able to stimulate ODN release and the downstream neuronal targets of this
peptide at the brainstem level remain to be elucidated to confirm our hypothesis.
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Transcriptional mechanisms controlling RAE-1 expression within neural stem/progenitors cells

Djelloul, M. (Marseille Cedex 15)1, Popa, N. (Marseille Cedex 15)1, Pelletier, F. (Marseille Cedex 15)1,
Boucraut, J. (Marseille Cedex 15)’
"CRN2M, UMR 6231 CNRS/Univ. Aix-Marseille 2 et 3, Marseille Cedex 15, France

RAE-1 is known for its immune functions as a ligand of the activating receptor NKG2D expressed by
NK cells, NKT, Tyd and some T CD8 lymphocytes. Rae-1 transcripts are expressed in the central
nervous system (CNS) during development and until the embryonic day 11.

We described that RAE-1 is also expressed in the adult subventricular zone (SVZ).

In vitro, neural stem/progenitor cells (NSPCs) in culture expressed RAE1, the level of expression
correlated with the rate of cell proliferation and the expression was rapidly down regulated when
differentiation in neurons, astrocytes and oligodendrocytes was induced. This observation mimics the
developmental situation. In the C57BL/6 genome two Rae-1 genes are encoded: d and e. We
described that the SVZ and NSPCs mainly expressed Rae1d transcripts. The expression profile of
RAE1d and RAE1e proteins correlated with the level of transcripts. This suggests that transcriptional
regulation is one of the main mechanisms involved in the control of RAE-1d and e expression. We
indeed identified two different promoter regions for each gene. Moreover, the 3' untranslated regions
of Rae1d and Rae1e are barely identical. We thus hypothesize that micro-RNAs are involved in
repressing Rea-1 expression. Using bioinformatics tools, we identified micro-RNAs candidates and
analyzed their expression in NSPCs and during NSPCs differentiation.
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IGF-BP3 is a determinant of Alzheimer's disease

Epelbaum, J. (Paris)1, Duron, E. (Paris)1, Brunel, N. (Paris)z, Funalot, B. (Limoges)3, Le Bouc, Y.
Paris)z, Hanon, O. (Paris)4

Centre de Psychiatrie et de Neurosciences, UMRS 894 INSERM, Université Paris Descartes, Paris,
France, 2UMRS 938, Université Pierre & Marie Curie, Paris, France, 3Génétique Médicale, CHU

Dupuytren, Limoges, France, 4Géronto/ogie 2, Hépital Broca, Paris, France
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Insulin-like growth factor-l (IGF-I) and insulin-like growth factor-binding protein-3 (IGFBP-3) are
involved in protein synthesis, carbohydrate homeostasis, bone metabolism and longevity. Circulating
IGF-1 and IGFBP-3 concentrations predict anthropometric traits and risk of cancer and cardiovascular
disease. Since IGF-1 levels have been associated with cognitive processes, the relationship between
serum IGF-1, IGFBP-3 level, IGF-1/IGFBP-3 ratio and cognitive function were measured in 481 elderly
subjects consecutively assessed in a memory center for memory complaint. A control group of 213
patients without memory complaint was also included. All subjects benefited from a comprehensive
cognitive assessment, brain imaging and APOE genotyping. IGF-1 and IGFBP-3 levels were
determined by ELISA. Mean age was 78.6 = 6.7 years, 69% of female. 50% of the population suffered
from hypertension, 11% from diabetes. Mean albuminemia was 40.3+ 2.7 g/l and 29.7% of cases were
APOE 4 +. Subjects were divided into 3 groups: cognitively normal (controls, n=213), Mild Cognitive
Impairment (MCI, n=257) and Alzheimer Disease (AD, n= 224), according to international criteria. Age,
female gender, ApoE 4 +, low educational level status were significantly higher in cognitively impaired
patients (p< 0.05). IGFBP-3 serum level was significantly higher in controls (4413+/-1635 ng/ml) than
MCI (4172+/-1575) than AD patients (3747+/-1412 ng/ml) (p< 0.001). The main determinants of AD
were age (OR (95%Cl1)=1.13 (1.1-1.2)), female gender (OR (95%CI)= 0.49 (0.25-0.95), ApoE 4 + (OR
(95%ClI)=3.1 (1.7-5.7)), low educational level status ((OR (95%Cl)=4.7 (1.8-12), and IGFBP-3 level
(OR (95%CI)=0.78 (0.64-0.95). No significant differences considering IGF-1 serum level were found
between the 3 groups (respectively for AD, MCI patients and controls (ng/ml):145+72; 159+.81;
157+79; p=0.15). Such results may explain discrepancies between previous studies on smallest
cohorts (high or low IGF-1 serum level associated with AD), because IGFBP-3 can regulate IGF-1 bio-
availability.

This work was supported by the PHRC SIGAL

J. Epelbaum and E. Duron: equal contribution.
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The food-contaminant Deoxynivalenol modifies by targeting anorexigenic neurocircuitry

Girardet, C. (Marseille)1, Bonnet, M.S. (Marseille)1, Tardivel, C. (Marseille)1, Roux, J. (Marseille)z,
Lebrun, B. (Marseille)1, Wanaverbecq, N. (Marseille)1, Mounien, L. (Marseille)1, Trouslard, J.
(Marseille)i, Thirion, S. (Marseille)3, Jean, A. (Marseille)1, Dallaporta, M. (Marseille)1, Troadec, J.-D.
Marseille)

gFaculté Saint-Jérébme - Univ. Aix-Marseille, CRN2M-UMR CNRS 6231-USC INRA 2027, Dépt.
Physiologie Neurovégétative (PNV), Marseille, France, ’Biomeostasis, Contract Research
Organization, Marseille, France, 3Faculté de Médecine - Secteur Nord - Univ. Aix-Marseille, CRN2M-
UMR CNRS 6231, Dépt. Neuroendocrinologie-Neuroimmunologie, Marseille, France

Deoxynivalenol (DON), one of the most abundant trichothecenes found on cereals, has been
implicated in mycotoxicoses in both humans and farm animals. Low doses toxicity is characterized by
anorexia, reduced weight gain, diminished nutritional efficiency and immunologic effects. The levels
and patterns of human food commaodities contamination justify that DON consumption constitutes a
major public health issue. DON stability during processing and cooking explains its large presence in
human food. Despite this widespread human exposure, the mechanisms by which this toxin exerts its
anorexigenic action remain unknown. In the present work, we show that acute per os DON intoxication
in mice, resulting in hypophagia, decreased body temperature and activity, stimulated specific
anorexigenic neurocircuitry in main structures involved in food intake regulation. We also report the
first evidences for a DON-induced central inflammation, attested by the strong up-regulation of IL-18,
IL6, TNF-a, COX-2 and mPGES-1 mRNA. However, mPGES-1 KO mice, which are resistant to
inflammation-induced anorexia, exhibited a feeding behavior similar to their control littermates in
response to the toxin. Finally, when centrally injected at doses ineffective after per os administration,
DON resulted in a rapid modulation of feeding behavior and stimulation of anorexigenic neurocircuitry.
In conclusion, we propose that DON having reached the brain, after consumption of contaminated
food modifies central regulation of energy balance by targeting anorexigenic networks. These new
results raise the question of the potential consequences of chronic DON consumption on the
development of pathological alteration of food intake behavior.
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Early effects of high-fat diet feeding on hypothalamic cell proliferation

Gouazé, A. (Dijon) Nedelec E. (Duon) Krézymon, A. (Toulouse)z, Bauer, S. (Marseille)3, Benani, A.
gDuon) Pénicaud, L. (Duon)

CSGA, CNRS UMR 6265 - INRA 1324 - Univ. de Bourgogne, Dijon, France “Centre de Recherche
sur la Cognition Animale, UMR 5169, UPS - CNRS, Toulouse, France, °Institut de Neurobiologie de la
Méditerranée, INSERM U901, Marseille, France

The hypothalamus is one of the main brain structure involved in the control of energy homeostasis.
Recent reports indicate that hypothalamus exhibits neuroproliferative potency in adult. Moreover, it
has been found that hypothalamic cell proliferation could be modulated by numerous intrinsic factors
such as CNTF, IGF-1, bFGF and EGF, and by external and internal conditions such as dehydration,
variation in ambient temperature and during ovarian cycle. Interestingly, experimental manipulation of
neurogenesis can affect body weight control. However, whether nutritional conditions could influence
hypothalamic cell proliferation and thereby modify energy homeostasis is still unknown. To address
this question, mice were subjected to a high fat diet (HFD) for one week and hypothalamic cell renewal
was assessed through central chronic infusion of Bromodeoxy-Uridine (BrdU). Using this approach,
we report that hypothalamus constitutively exhibits =2000 BrdU-positive neoformed cells per day. This
proliferative rate was significantly higher in hypothalamus of mice fed with HFD for 3 days (+60%).
This rate was then decreased by 50% when HFD persisted during 5 days. To assess whether these
HFD-induced modifications of cell renewal were linked to change in cell proliferation, we counted Ki67
proliferative cells. We found 1,937 Ki67 positive cells in hypothalamus from mice fed with standard
chow. However, number of Ki67 positive cells was higher in mice fed with HFD for 1 and 3 days (+30
and 50%, respectively), and then returned to basal value after 5 days. Further experiments are
needed to assess phenotypes and roles of these HFD-induced newborn cells.
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Octreotide and pasireotide decrease cell proliferation of human meningiomas in vitro

Graillon, T. (Marseille)’, Defllles C. (Marseille)", Mohammed A. (Marseille)", Roche C. (Marseille)’,
Germanettl A.-L. (Marsellle) Saveanu A. (Marse|lle) Roche P.-H. (Marsellle) Enjalbert, A.
gMarsellle) Dufour, H. (Marse|lle) Barlier, A. (Marse|lle)

CNRS CRN2M, Neuroendocr/no/og/e SIGNET, Marseille, France, Neurochlrurg/e Hopital Nord,
Marseille, France, Neuroch/rurgle Hépital La Timone Adulte, Marseille, France

Introduction: Meningiomas are one of the most frequent adult brain tumors. Complete surgical
removal is the reference treatment. But, despite radiotherapy and radiosurgery, meningiomas post-
operative recurrence or incomplete removal management could be problematic. For many years,
multiple therapeutic tries have been performed, but no medical treatment has ever been proven to be
efficient. Many studies performed on meningiomas demonstrated an important somatostatin receptor
(sst) expression, essentially sst2 receptor, targeted by somatostatinergic agonists: octreotide,
lanreotide, already use in acromegaly for their anti-secretory and anti-proliferative effects.Pasireotide
is a new molecule considered as a pansomatostatinergic agonist with a longer life time.

Objective of our study was to evaluate human meningiomas cell viability, in vitro, in presence of
octreotide and pasireotide.

Material and methods: Primary cultures were performed from 25 operative fresh pieces of human
meningiomas. Somatostatin receptors subtypes 1,2,3,5 were quantified by real-time PCR and the
presence of sst2 protein was verlfled bg/ |mmunoh|stochem|stry analysis. Increasing doses of
pasireotide and octreotide (10 to 10™ ) were applied on the primary cultures from 20 meningiomas.
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The cell viability was measured by Cell titer glo assay, cell count or brdU incorporation after 3 or 5
days. The cell cycle was analysed by FACS.

Results: Sst2 receptor mRNA was expressed in all tumors, however the expression levels were highly
variable between them (from 0,2 to 10 copies). We observed a stronger expression of sst2 receptor in
grade 1 meningiomas and in meningothelial subtype in comparison with grade 2 and 3. The mRNA
expression of other sst subtypes was not significant in primary culture. Octreotide and pasireotide
induced a dose inhibitory effect (varying from 0 to 50%) of cell viability. The pasireotide effect was
significantly higher than the octreotide effect in 90% of cultured meningiomas.

Conclusion: This study demonstrated the inhibitory effect of octreotide and pasireotide on cell viability
of meningiomas in vitro, with a stronger effect of pasireotide, allowing to set up a clinical study
evaluating the use of octreotide and pasireotide in case of meningioma therapeutic failure or impasse.
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Cognitive performances of anemic preadolescents in Morocco

Aboussaleh, Y. (Kenitra)1, Ahami, A.O.t. (Kenitra)z, Bonthoux, F. (Grenoble)3, Marendaz, C.
Grenoble)®, Valdois, S. (Grenoble)®

Université Ibn Tofail, Biologie et Santé, Neurosciences Comportementale et Santé Nutritionne,
Kenitra, Morocco, *Ibn Tofail University, Kenitra, Morocco, SUPMF, Grenoble, France

Iron deficiency, the major cause of anemia worldwide, is associated with neuro-cognitive impairment in
studies reported elsewhere.

The aim of this work is to determine the levels of anemia and iron deficiency in Moroccan school
children and to look for associations with cognitive performances.

All pupils from an urban elementary school from grade one to four are recruited. After approval of the
parents and administrative clearing, a medical team examined the children and venous blood samples
were drawn. Ferritin level was determined by ELISA on the serum of the anemic children (HB <
11.5g/dl). A battery of objective tests were administered to the children (Extracts from WISC; Raven
Progressive Matrix and the bells test).

Anemia was observed in 23.4% of the pupils. Iron deficiency was the cause in 57% of children.
Children did not perform well in Raven test but did better in WISC (Numbers recall) and the bells.

The psychometric tests used showed that the temporary memory performance and the visual attention
are higher than those of global intelligence in this sample and are higher in non iron deficient than in
iron deficient children.

P1.198

Brain dynamics of cognitive control during lexical selection in overt speech

Alario, F.-X. (Marseille)', Riés, S. (Marseille)"?, Burle, B. (Marseille)?
"Université de Provence & CNRS, Laboratoire de Psychologie Cognitive, Marseille, France,
Université de Provence & CNRS, Laboratoire de Neurobiologie Cognitive, Marseille, France

Lexical selection is the process by which we select words for speaking, writing or signing. This process
is under cognitive control [Ferreira, V.S. &, Pashler, H. (2002, J EXP PSYCHOL LEARN). Previous
research has shown two different frontal areas that may be involved: the left inferior frontal gyrus
(LIFG) [Schnur T. et al. (2009, P NATL ACAD SCI USA)] and medial frontal regions [Alario et al.
(2006, BRAIN RES)]. Our goal was to clarify the relative roles of these regions by studying the spatio-
temporal dynamics of lexical selection in overt speech.

We used the blocked picture naming task [Damian et al. (2001, COGNITION)] to elicit a semantic
interference effect believed to reflect the competitive nature of word selection. This was compared to a
task involving arbitrary stimulus-response associations: the verbal Simon task [Wihr, P. (2006, ACTA
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PSYCHOL)]. Brain activity was measured using high-resolution electroencephalography. A blind
source separation algorithm based on the Canonical Correlation Analysis helped reducing articulation-
related artifacts [De Vos, et al. (2010, NEUROINFORMATICS)] and estimating Current Source Density
of the signal helped improving its spatial resolution [Nufiez, P. (1981). Electric fields of the brain: the
neurophysics of EEG. New York, NY: OUP].

Behavioral performance was as expected: semantic interference in naming, and laterality congruency
effect in the Simon task. Early effects of the task performed, but not of within-task difficulty, were
present on frontal recording sites. Semantic context effects were visible starting 250/300 ms after
stimulus presentation on a left frontal activity. This activity peaked around the onset of the electro-
myographic (EMG) activity linked to the articulation of the utterance; it was virtually absent in the
Simon task. By contrast, a medial frontal activity peaking about 250 ms pre-EMG onset was present in
both tasks. It was affected by the semantic context in picture naming and by congruency in the Simon
task.

These results suggest the left and medial frontal regions are differentially involved in word selection.
Whereas left frontal activities seem associated specifically to lexical selection, medial frontal activities
seem associated to response selection in general.
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Cognitive, behavioral and psychological effects of a computer-based memory and attention
training program in older adults with Mild Cognitive Impairment

AIescio—La%Jtier, B. (Marseille)1, Herrera, C. (Marseille)1, Bernard, M. (Marseille)z, Paban, V.
Marseille)

gPéIe 3C- Case B, CNRS UMR 6149, Centre St Charles, Marseille, France, *Hépital Sainte-
Marguerite, Unité de Neuro-Gériatrie, Marseille, France

Considering the high risk for individuals with amnestic Mild Cognitive Impairment (A-MCI) to progress
towards Alzheimer disease, we focused on the potential efficacy of non pharmacological interventions
such as cognitive training that could generate neuroprotective effects, enhance cognitive functioning
and delay the cognitive decline. To this aim we evaluated the efficacy of a 12-week computer-based
memory and attention training (MAT) program in 11 patients with A-MCI (MAT group) and compared
their performance with those of 11 A-MCI controls that participated in a cognitively stimulating
activities training (CSAT group). The effect of MAT was assessed by the comparison of outcome
measures in pre-and post-test that carried out respectively 15 days before and after training. In order
to evaluate the maintain of training benefits' over time, a follow-up test session was performed 6
months after training or cognitively stimulating activities.

The results showed that MAT group improved cognitive performance in target cognitive domains (i.e.,
memory and attention) as well as in non target cognitive domain as executive domain and global
cognitive status. In addition, a benefit effect was found on measures of subjective memory, self-
esteem, and quality of life, and on the frequency of depressive symptoms. Six months after training,
the results show that memory is the cognitive domain the most resistant to the decline.

Thus, cognitive training offers promise as a preventive therapeutic method for “at risk' individuals to
convert to Alzheimer disease and could be proposed as a non-pharmacological early intervention
strategy. Future investigations need to focus on methodological constraints and delineating possible
neuroplastic mechanisms of action.

P1.200

Impact of environmental enrichment on recent and remote spatial memory over aging in the rat

Barbelivien, A. (Strasbourg)1, Harati, H. (Strasbourg)1, Herbeaux, K. (Strasbourg)1, Muller, M.-A.
(Strasbourg)’, Engeln, M. (Strasbourg)', Kelche, C. (Strasbourg)’, Cassel, J.-C. (Strasbourg)’,
Maijchrzak, M. (Strasbourg)’

"Laboratoire d'Imagerie et de Neurosciences Cognitives UMR 7237 CNRS/UDS, Strasbourg, France

Aged rodents, as aged humans, exhibit alterations in cognitive functions, particularly when memory is
concerned. The identification of environmental factors that might contribute to the preservation of
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these functions with the age is one of the challenges that research has dealt with for over more than
half a century. In this respect, we recently demonstrated in rats that environmental enrichment during
the whole post-weaning life limited the age-related alterations of the acquisition of a spatial task. In the
present study, the impact of such rearing conditions on recent and remote spatial memory retrieval
was evaluated. Long-Evans female rats (1 month) were housed in standard or enriched conditions
during 3 (young), 12 (middle-aged) or 24 (aged) months. Spatial learning and memory were assessed
in the Morris water maze using a standard reference memory protocol. After a first probe trial
assessing recent memory (1-day post-acquisition delay), rats were further trained and remote memory
was assessed at a 25-day post-acquisition delay. Middle-aged rats reared in standard conditions
swam a longer distance to reach the platform than their young counterparts but performed similarly
during the first probe trial, suggesting a weak acquisition deficit but no marked impact on recent
memory. In contrast, aged standard rats were unable to learn the task. No deficit was observed in
middle-aged rats reared in enriched conditions and despite the presence of a learning impairment in
enriched aged rats, their recent memory was preserved. Remote memory retrieval, which was altered
independently of age under standard rearing conditions, was rescued by enrichment, but only in young
and middle-aged rats. These results show that environmental enrichment both delayed the onset of
spatial learning/retention deficits during the aging process and limited their severity. They also indicate
that, in young and middle-age rats, environmental enrichment allowed the preservation of the spatial
memory at a time at which it had disappeared in rats housed in standard conditions. This may suggest
that enriched environment facilitates spatial memory consolidation and/or allows the formation of a
memory trace which is more precise and/or less sensitive to degradation.
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Long-term effects of negative vs positive emotions on learning strategies

Baudonnat, M. (Talence)1, Crespin, M.-L. (Talence)1, Guillou, J.-L. (Talence)1, David, V. (Talence)1
Institut de Neurosciences Cognitives Intégratives d'Aquitaine, CNRS UMR 5287-Université Bordeaux
1, Talence, France

There are different types of memories processed in human and animal brain. “Declarative / cognitive”
memory depends on hippocampal circuitry, whereas “habitual / procedural / response” memory would
rely on a neural system involving the dorsal striatum. Although distinct, these memory systems may
operate either cooperatively or competitively. Increasing evidences exhibit that these two systems
have to cooperate during creation of new memories. For instance, procedural learning needs the
involvement of cognitive functions to be acquired and, conversely, hippocampus-dependant tasks rely
also on the integrity of the dorsal striatum. Much remains to be done to better understand the key
factors which modulate memory systems interactions. There is increasing evidence that emotions
have a crucial impact on these interactions. It is well known that stress has a deleterious effect on
acquisition of both spatial and procedural learning. Chronic restraint stress strongly impairs spatial
learning in rats. Interestingly, drug use induces learning disturbances that maybe compared to the
effects of chronic stress. For example, morphine-treated rats exhibit spatial deficits in a water maze
task. The common neural elements of learning disturbances induced by positive and negative
emotions could involve dopamine (DA). The DA system provide wide array of inputs from the ventral
tegmental area (VTA) to memory-relevant brain regions, in particular to the hippocampus, dorsal
striatum and amygdala. DA underlies reward learning. Yet it is also involved in fear conditioning. In this
context, we will present new experimental data showing how negatively (stress) and positively (drug or
food rewards) -charged stimuli modify the use of a spatial learning strategy, thus revealing striking
similarities in the long-term effects of emotional events, whether negative or positively valuated. The
results presented will concern the cellular, system and behavioral levels. They provide evidence that
effects of emotionally-charged events on learning and memory processes rely on modification of brain
regional-specific expression of the phosphorylated form of the cAMP-related binding protein (oCREB).
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Neural correlates of observational learning in the prefrontal cortex of the macaque monkey

Belmalih, A. (Marseille)1, Isbaine, F. (Marseille)1, Demolliens, M. (Marseille)1, Brovelli, A. (Marseille)1,
Thura, D. (Montreal)?, Meunier, M. (Lyon)®, Boussaoud, D. (Marseille)’

'INCM-CNRS, Marseille, France, 2University of Montreal, Department of Physiology, Montreal,
Canada, ’INSERM U864, Lyon, France

Numerous animal species can learn either through their own experience (trial and error learning, TE)
or through the observation of conspecifics. Here, we address the question of how the brain of an
observer encodes the outcome of other's behavior, with particular focus on error and success signals.
In this study, two monkeys were trained on a visuo-spatial task. The experimental design allowed the
monkeys to face each other, and to have access to the touch screen displayed face up between them.
Only one of the two monkeys had access to the touch screen at a time, the other could observe but
not reach the screen. To control that the observer looked at the touch screen, its gaze direction was
monitored. Neural activity was recorded from the dorso-lateral prefrontal cortex (DLPF) of the
observer, an area known to play a key role in the processing of action and its outcome during learning.
The actor initiated a trial by putting his hand on a lever. Then a visual cue was presented together with
2 or 4 targets. Pressing the correct target led to a success signal, followed after a delay by a reward;
incorrect response led to an error signal and no reward was given. To investigate the neural activity,
several conditions were used: the observation of familiar or new cue-target associations, the execution
of new associations that were (observational learning) or were not (TE) observed before. Gaze data
showed that the observer did monitor the actor’s behavior. Behavioral results showed that the
observation led to performance improvement of up to 13% for associations learned after observation
relative to those learned by TE. Neuronal data indicate that the DLPF contains two populations of
neurons encoding error and/or success signals. One responds both to the outcomes of own and
other’s actions. The other differentiates the source of the outcome, responding either to signals
triggered by the monkey’s own actions or only to those triggered by the other monkey’s actions.
Taken together, the neuronal properties provide evidence that the monkey DLPF cortex integrates
signals about own and others' successful and erroneous behavior. We conclude that the DLPF cortex
may play a key role in encoding pertinent social information which allows learning from others'
experience.

P1.203

The addiction to thinner and glue in mice

Ben El Fakir, M. (Marrakech)1, Bennis, M. (Marrakech)1, Ba M'hamed, S. (Marrakech)1
"Université Cadi A yyad, Faculté des Sciences Semllalia, Laboratoire de Neurobiologie, Pharmacologie
et Comportement, Marrakech, Morocco

Paint thinner and glue constitute a large class of volatile compounds that are voluntarily inhaled for
their euphoric effects. They have been shown to cause some behavioural alterations and may lead to
irreversible brain damage.

The aim of the present study was to highlight a possible dependence on these drugs in mice animal
model using a place preference apparatus. This consists of two compartments in which the drugs
(thinner or glue) were associated to one of the two compartments. Three groups (n=15) were used ; a
control group and two groups exposed by inhalation to 0.4 ml of the thinner or 5g of the glue in a static
chamber for 45 days (1h/j). The conditioned place preference was started one day after the last
exposition of the groups. In the post-conditioning test, the time spent in each compartment was noted.
Animals were sacrificed one day after this test to investigate the glial reactivity in the hippocampus by
immunohistrochemistry using glial fibrillary acidic protein (GFAP) antibody.

Our results show that control mice show no preference for any compartment. However mice receiving
the solvent and the glue spent significantly more time in the compartment containing the drugs (+42,
94 % and +47.08%, respectively). Inmunohistochemical GFAP study shows no significant difference
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between the control group and that treated by the thinner, whereas, the difference was highly
significant with the group having sniff glue (p< 0.05).

These data show that chronic exposure to the glue and thinner leads to addiction to these drugs in
mice. They suggest that behavioural alterations induced by inhalation, especially by the glue, could be
explained by the brain dysfunction including in part, glial changes in the hippocampus which is
involved in mediating reward processes.
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Cocaine withdrawal-induced anxiety is associated with impaired reactivity of the rat medial
prefrontal cortex

Bérod, A. (Lyon)1, El Hage, C. (Lyon)1, Morel, A.-L. (Lyon)1, Zimmer, L. (Lyon)2
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Sommeil, Faculté de Pharmacie - Université Lyon 1, Lyon, France, “Centre de Recherche en
Neuroscience de Lyon, Equipe BioRAN Biomarqueurs Radiopharmaceutiques et Neurochimiques,
Lyon, France

Impairment in emotion regulation is often observed during abstinence in cocaine abusers and has
been suggested to increase relapse susceptibility. The aim of this study was to provide further insights
into the functional neurobiological alterations that might contribute to this pathologic state.

Male Sprague-Dawley rats were injected with cocaine (20 mg/kg, i.p.) or saline once daily for 14 days
and anxiety-related behavior was assessed in different paradigms during withdrawal. Two days after
the last cocaine injection, cocaine-treated rats exposed to one open arm of the elevated plus maze
test (OA) exhibited longer periods of freezing (38.21 £ 9.16 vs 7.4 + 2.93; p< 0.01) and less time head
scanning (43.35 £ 6.3 vs 79.5 + 15.56, p< 0.01 ) than saline-treated rats. In the shock-probe burying
test, another well-validated test of anxiety, periods of immobility were longer in cocaine-treated rats
compared to saline-treated rats for up to 28 days of withdrawal (119.21 + 19.73 vs 62.87 £+ 19.36, p<
0.05). Such marked difference in behavior indicates that cocaine-withdrawn rats have more difficulties
to cope with anxiogenic environment than saline-treated rats.

Using immunohistochemistry of Fos, a marker of neuronal activation, we next demonstrated that after
OA exposure cocaine-treated rats displayed lower densities of Fos-positive cells than saline-treated
rats in the anterior cingulate (54% reduction), prelimbic (38% reduction) and infralimbic (31%
reduction) cortices, pointing to a marked alteration in mPFC reactivity of cocaine-treated rats.

We then sought to determine whether transient inactivation of the cortical neurons recruited in
response to OA exposure had an impact on anxiety-related behavior in cocaine- and saline-treated
rats. We showed that bilateral microinjections of muscimol (a GABA-A receptor agonist) in the ventral
mPFC prior to OA exposure completely abolished the expression of freezing postures in cocaine-
treated rats. Altogether, our findings point to a strong reactivity of the ventral mPFC during the
processing of emotionally relevant information that contributes to impaired coping with anxiogenic
situations during cocaine withdrawal.
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Dorsomedial and dorsolateral striatal activity in a continuous T-maze alternation task

Bethus, I. (Marseille)1, Moussa, R. (Marseille)1, Poucet, B. (Marseille)1, Sargolini, F. (Marseille)1,
Cognition spatiale
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Several authors have demonstrated a specific involvement of the dorsomedial striatum (DMS) and
dorsolateral striatum (DLS) in the acquisition of instrumental action-outcome associations and habit
formation, respectively. However, the functional properties of neuronal activity in each striatal
subregion have been poorly investigated in relation to goal-directed spatial learning.

The aim of this study is to compare DMS and DLS cells activity in a continuous T-maze alternation
task, in which rats were required to run up the central stem of the maze and enter the left and right
choice arm in alternance to obtain a reward. Rats were implanted with a movable bundle of 4 tetrodes
and single unit activity from DMS or DLS was recorded from the first acquisition session.

Preliminary results show that a significant proportion of DMS neurons fire differentially at goal
locations during left and right turns, and that this differential signal depends upon animals’
performance. DLS neurons generally increase firing activity during reward delivery, irrespective of its
position. These data suggest that DMS may participate to the acquisition of spatial alternation
behaviour by generating the signal necessary to link a reward with a specific spatial sequence. In
contrast, DLS activity is more sensitive to reward delivery, than to reward-response contingencies.
Taken together these results confirm and expand previous data by showing a functional dissociation
between DMS and DLS in the acquisition and performance of a spatial goal-directed behaviour.

P1.207
Early consumption of a high-fat diet is more detrimental than adult consumption for spatial and
relational memories in rats and mice

Boitard, C. (Bordeaux)1, Etchamendi, N. (Bordeaux)1, Marighetto, A. (Bordeaux)z, Aubert, A.
gBordeaux)1, Castanon, N. (Bordeaux)', Layé, S. (Bordeaux)', Ferreira, G. (Bordeaux)’'
Nutrition et Neurobiologie Intégrée, INRA 1286, Université de Bordeaux, Bordeaux, France,
’Neurocentre Magendie, INSERM U862, Université de Bordeaux, Bordeaux, France

Increased consumption of energy-dense food, especially high-fat diets (HFD), is directly linked with the
new obesity pandemic. In addition to metabolic and cardiovascular disorders, obesity is associated
with adverse cognitive outcomes. This can be particularly problematic during childhood and
adolescence as these periods shape the neurobehavioural processes required for life-long cognitive
function. However, the existence of critical periods of development that differ in terms of sensitivity to
the detrimental effects of HFD remains unexplored. In adult rodents, long lasting consumption of HFD
induces obesity and cognitive impairments, particularly in hippocampal-dependent spatial memory.
The aim of this study was thus to compare the consequences of a short duration HFD (8 weeks)
starting when animals were either 3 weeks-old (early HFD exposure, i.e. covering late infancy and
adolescence) or 12 weeks-old (adult HFD exposure, i.e. during adulthood only) on hippocampal-
dependent memory.

We first assessed spatial memory in Wistar rats using the Morris water maze task. Early HFD
exposure impaired long-term memory retention (assessed 4 days after acquisition) without affecting
acquisition and short-term memory retention (tested 2 hours after the last day of acquisition). On the
contrary, adult HFD exposure did not alter any memory step. In order to further establish that early
HFD exposure is critical for cognitive impairment, we explored another hippocampal-dependent task in
another species. Relational memory was evaluated in C57/BL6 mice using radial maze. During
concurrent spatial discrimination of pairs of arms, early HFD exposure induced a greater impairment
than adult exposure. Mice performing this discrimination were then exposed to a recombined pair
(made of previously discriminated pairs) to evaluate their relational memory, i.e. their ability to use
previously acquired spatial memory in a flexible manner. Again, early HFD exposed mice were
specifically impaired: they responded at chance level whereas controls and adult HFD exposed mice
responded well above chance (~70% accuracy).

Our results identify a critical period of development (late infancy and adolescence) with higher
sensitivity to the detrimental effects of HFD on hippocampal-dependent memories.
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Dissociation of "place" and "cue" strategies in a spatial navigation learning task in primates

Boraud, T. SBordeaux)1, Etienne, S. (Bordeaux)', Guthrie, M. (Bordeaux)', Goaillandeau, M.
Bordeaux)', N'Guyen, T. (Bordeaux)', Orignac, H. (Bordeaux)', Gross, C. (Bordeaux)’'
Université Bordeaux Ségalen- Case 28, CNRS UMR 5293, Approche Systémique de la Boucle

Extrapyramidale, Bordeaux, France

Two separate sub-cortical brain systems have been shown, in rodents, to learn environmental
navigation in parallel but at different rates and encoding the environment in different ways. In the
rodent, the hippocampal system has been shown to support allocentric or place learning strategies
and the basal ganglia egocentric or cue learning, with the place learning dominating in early stages of
training and the cue learning later. This has not been reproduced in the primate and taxonomic
differences between the groups mean that it is not possible to extrapolate from rodents to primates.
The two groups rely on different basic perceptual systems, olfaction and vibrissae in rodents and
vision in primates. As a consequence, in contrast to the place cells of spatial maps formed in the
rodent hippocampus, primates form a hippocampal mapping more related to visual orientation. As this
issue has consequences for day-to-day functioning in the most common human neurodegenerative
diseases, we are in the process of quantifying the interactions between the two neural networks in the
non-human primate. We have developed a task that is adapted from the classical X-maze of Packard
& McGaugh (1996) that showed the dissociation of learning between the two systems. We have
trained two female rhesus macaque monkeys to navigate the maze in a powered wheelchair. In short
training sessions (three repetitions of the same path) we show that the monkeys use a place learning
strategy to reach the goal and in long training sessions (10 repetitions) we show that they use a cue
learning strategy. This is the same dissociation as shown in rodents. In order to investigate the neural
basis of this dual system learning we will continue the study using a combination of
electrophysiological recording and region-specific pharmacological inactivation.

P1.209

Behavioral characterization of the LOU/C/Jall rat, a model of healthy aging

Bouet, V. (Caen)', Bardou, I. (Caen)', Porte, R. (Caen)’, Billard, J.-M. (Paris)?, Alliot, J. (Clermont-
Ferrand)®, Boulouard, M. (Caen)’, Freret, T. (Caen)’

"Université de Caen Basse-Normandie, GMPc Groupe Mémoire et Plasticité Comportementale, Caen,
France, ’INSERM U894, Paris, France, *Université Blaise Pascal, Neuroendocrinologie du
Vieillissement, Clermont-Ferrand, France

Because Lou/c/Jall rat does not show obesity or any severe pathologies when it gets old, and because
its longevity is better than other common rat strains (median life span: 29 and 33-34 months for males
and females respectively), it has been described as a potent model of healthy aging (Alliot et al.,
2002). Moreover, brain electrophysiological properties, that sustain memory function, are preserved in
Lou/c/Jall across aging (Kollen et al., 2010) contrary to Sprague Dawleys rats. Unfortunately, very few
behavioural data regarding this strain have been collected till now. Herein, we characterized Lou/c/Jall
rats' behaviour over aging.

We compared performances of male and female animals aged 6, 12, 24, and 30 months,. Behaviours
analyzed were: locomotor activity, anxiety-related behaviour (plus maze and open-field), working
memory (spontaneous alternation), episodic memory (place and object recognition), spatial learning
(Morris water maze), and despair-like behaviour (forced swimming test).

Our results showed that there is no modification during aging of spontaneous activity, anxiety-like
behaviour (or even a decrease). Working memory, object and place recognition capacities, and spatial
learning were preserved until the age of 12 months in males and 24 months in females. Despair-like
behaviour decreased with age in females but not in males.
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Globally, these data suggested that, compared to the control Wistar rat, LOU/c/jall rats displayed a
delay in age-related decline in locomotor and cognitive performances (Hunt et al, 2009; Kollen et al,
2008). Interestingly, the memory capacities were better preserved in females than in males. Our
results are in accordance with previous electrophysiological observations, and argue that the
LOU/c/Jall rat is a model of healthy aging. Nevertheless, further studies need to be performed to
characterize the neurochemical substrates related to such a powerful behavioural preservation during

aging.

P1.210

Simple model of control of verbal fluency in Arabic language studied using BOLD-fMRI

Boujraf, S. (Fez)1'2, Belhassan, K. (Fez)1’2, Maaroufi, M. (Fez)z, Benzagmout, M. (Fez)z, Belahsen, F.
gFez)Z, Tizniti, S. (Fez)?

Faculty of Medicine and Pharmacy of Fez, Department of Biophysics and Clinical MRI Methods, Fez,
Morocco, 2Faculty of Medicine and Pharmacy of Fez, Clinical Neuroscience Laboratory, Fez, Morocco

Introduction: The adult's cognitive functions are based on activation of specialized neuronal
networks. Studies showed that a set of well determined brain cortical tissue are involved in the control
of language function. In addition, Arabic language is shown to be very complex and might involve a
complicated network of brain cells during language performance. The study goal is to establish the
functional map of the verbal fluency Arabic language using simple model of paradigm and making a
use of BOLD-fMRI approach.

Materials and methods: 12 healthy-adult Arabic-speaking volunteers were recruited. They were non-
smoking, right-handed, and without any neurological, psychiatric disorder. We used BOLD-fMRI to
map the neuronal network involved in the control of verbal fluency of Arabic. The functional paradigm
consisted of silent words generation alternating with counting during 30 seconds in each cycle.

For achieving a better activation of cortical brain involved in this language task; the Arabic characters
were chosen according to the most important prevalence of use in the vocabulary of volunteers of this
study.

Results and discussion and conclusion: The Arabic letters generating most words were used (|, z,
z, & & vy L) Obtained fMRI results in Arabic-speaking adults showed that the network of the Arabic
verbal fluency is structured in an equivalent way compared to already studied languages, in other
words the right hemisphere is less stimulated than the left one, and this has considered volume and
intensity of activations. This could be explained by the fact that all volunteers are right-handed and
have a left hemispherical lateralization. However, different aspects were essentially found in cerebral
lateralization in women. Similarities indicate the continuity in the processes and the neuronal
structures underwent the functional control of different languages. While differences suggest that
Arabic language have appropriate functional control characteristics.

This study of Arabic language opens new perspectives of exploration which would contribute to better
information about the involved neuronal network in functional control of Arabic language.

P1.211
A critical episodic buffer in long term declarative memory formation

Brayda-Bruno, L. (Bordeaux)1, Etchamendy, N. (Bordeaux)z, Mons, N. (Talence)3, Marighetto, A.
Bordeaux)’

Université Segalen Bordeaux, INSERM U.862 - Neurocentre Magendie,Physiopathologie de la
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Recently, A. Baddeley revised his model of working memory by adding a new component: the episodic
buffer (EB). It is a temporary storage system capable of binding and integrating multimodal
informations from various sources and systems. The EB occupies a strategic position at the interface
between short-term and long-term declarative memory (LTDM). A recent human study suggested that
the EB would play a role in the aging-related decline of LTDM, but this hypothesis needs to be further
explored.

In the present study, we used a behavioural model of LTDM developed in mice in a radial maze. We
manipulated the demand on EB during the encoding phase of LTDM by separating individual arms
presentation with a temporal gap (Inter-Trial Interval, ITl). We studied the consequences of this ITI
manipulation in young and aged mice (i) on characteristic flexible expression of LTDM, assessed by a
specific flexibility test, (i) on memory systems' activity during encoding by Fos immunohistochemistry.
We found that both memory flexibility (i.e. LTDM) and encoding-related Fos activities were sensitive to
the ITI manipulation. Our behavioural results indicated that a short-term buffer of limited capacity was
needed to encode temporally discontiguous events into a unitary, flexible LTDM representation. A
reduction in the EB capacity could explain the LTDM deficit seen in aged mice. Only non-flexible
procedural memory was formed when the task demand exceeded the buffer's capacity (ITI longer than
20 sec. in the young, 5 sec. in the aged mice). Our Fos data highlighted an EB's correlate in the
activity of a subfield of the hippocampus, critical brain structure for LTDM formation. Namely, in young
mice, increasing demand on the EB was associated with CA1 activation. This CA1 activation was not
seen in aged mice and disappeared in young animals when the task demand exceeded the EB's
capacity (ITI=60 sec.). In both these conditions, the dorso-medial striatum, critical structure for
procedural memory was activated.

In conclusion, our data show that an EB is needed for the formation of flexible LTDM representation
and an aging-related decline in this short-term memory system contributes to LTDM degradation. Our
findings also suggest that hippocampal CA1 activity is critical to this EB.

P1.212

Differential roles of caudate nucleus and putamen during instrumental learning

Brovelli, A. (Marseille)1, Nazarian, B. (Marseille)z, Meunier, M. (Lyon)3, Boussaoud, D. (Marseille)1
'Institut de Neurosciences Cognitives de la Méditerranée, CNRS UMR 6193, Marseille, France,
“Centre IRMf, IFR 131 Cerveau et Cognition, Hépital de La Timone, Marseille, France, 3Espace et
Action, INSERM U864 & Université Claude Bernard Lyon, Lyon, France

The dorsal striatum is crucial for the acquisition and consolidation of instrumentalbehaviour, but the
underlying computations and internal dynamics remain elusive. Toaddress this issue, we combined a
model of key computations supporting decision-makingduring instrumental learning with human
behavioural and functional magnetic resonanceimaging (fMRI) data. The results showed that the
associative and sensorimotor dorsalstriatum host complementary computations that, we suggest, may
differentially supportgoal-directed and habitual learning. The anterior caudate nucleus integrates
informationabout performance and cognitive control demands, whereas the putamen tracks how
likelythe conditioning stimuli lead to correct response. Contrary to current models, the putamenis
recruited during initial acquisition. As the exploratory phase proceeds, the relativecontribution of the
caudate nucleus becomes dominant over the putamen. During earlyconsolidation, caudate nucleus
and putamen settle to asymptotic values and share control.We then investigated how dorsal striatal
computations may affect decision-making. Wefound that portion of reaction times” variance parallels
the combined cost associated withthe dorsal striatal computations. Overall, our findings provide a
deeper insight into thefunctional heterogeneity within the dorsal striatum and suggest that dynamic
interplaybetween caudate nucleus and putamen underlies the acquisition and early consolidation
ofinstrumental behaviours.
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Individual trait for emotionality operates as a switch between memory systems

Calandreau, L. (Nouzilly)', Boulay,J (Nouzilly)', Challlou E. (Nouzilly)", Bertin, A. (Nouzilly)', Arnould,
C (Nouzilly)', Leterrier, C. (Nouzﬂly) Lévy, F (Nou2|lly)
"INRA Centre de Tours, UMR 85 PRC, Nouzilly, France

Recent investigations pointed out a critical role of emotions in facilitating the switch between different
memory systems. In the present study we tested whether individual trait for emotionality can modify
the use and selection of different strategies for solving a spatial learning task. To that end, lines of
Japanese quail divergently selected for a typical fear response in birds, the duration of tonic immobility
(TI), were used. Previous investigations demonstrated that the selection program modified the general
underlying emotionality of the birds rather than exerting only effect on tonic immobility.

In the first experiment, lines of quail were trained in a spatial reference task where birds had to learn
the position of a cup that contained a food reward among 8 identical cups placed in the test arena.
Data obtained by the end of training (distance moved to reach the target cup) and during the probe
test (time spent in the zone surrounding the target cup) revealed that birds selected for a high
emotionality acquired a more accurate representation of the location of the target cup.

In the second experiment, quail from both lines were similarly trained for locating a target cup among 8
cups placed in the same arena. In this experiment, the target cup was of white colour whereas the
other cups were black. To find the food reward animals could thus either learn the position of the
target cup (“spatial strategy”) or simply learn that the white colour indicates the presence of the reward
in the cup (“cue-based strategy”). The strategy used was assessed during a probe test by relocating
the white target cup to another position in the arena. Results showed that animals selected for their
low emotionality systematically chose the relocated white cup (“cue-based strategy”). In contrast, birds
selected for their high emotionality preferred the position of the cup used during training (“spatial
strategy”).

Overall these findings indicate that high emotionality (1) facilitates spatial memory performances and
(2) promotes the selection of a spatial learning strategy. The neurobiological mechanisms involved in
the selection process between memory systems are currently under process.

P1.214

Age-related cognitive impairment occurs before overt plaque pathology in the macaque

Canron, M.-H. (Bordeaux)', Decamp, E. (Philadelphia, PA)*?, Vital, A. gBordeaux) Li, Q. (Cherrg Hill,
NJ)34 Yang, J. (Cherry Hill, NJ)**, Schneider, J.S. (Philadelphia, PA)2>, Bezard, E. (Bordeaux)
'Institut des Maladles Neurodégénératives, Université Bordeaux Segalen CNRS UMR 5293,
Bordeaux, France, °Thomas Jefferson University, Philadelphia, PA, United States, *Motac Cognition,
Cherry Hill, NJ, United States, *Motac Neuroscience, Manchester, United Kingdom

A central question in research on age-related cognitive decline is the relationship between the
cognitive performance and the cerebral pathology. Due to its rich behavioural repertoire, the rhesus
monkey provides an excellent animal model for assessing age-related cognitive impairments. Such
impairments occur in animals over the age of 19 years. After that age, cognitive performance becomes
impaired in a variety of domains. For example, in a delayed matching to sample (DMTS) task, aged
rhesus monkeys perform long delay trials significantly worse than short delay trials and performed the
task worse than young mature animals. Aged animals also exhibit deficits in performing the most
difficult levels of a paired associative learning (PAL) task and perform worse than mature animals.
Both deficits are reminiscent of preclinical Alzheimer's disease (AD) with the DMTS and PAL deficit
being improved by the cholinesterase inhibitor tacrine (0.3 to 1 mg/kg, i.m., 45 minutes prior to
testing). Cerebrospinal fluid from young, mature and aged rhesus monkeys were collected and the AR
ratio (AR-42/ AR-40 * 10) was determined by Elisa detection. Surprisingly, the ratios were identical
regardless of age of the animal (i.e., ratio >3, no recognizable risk for AD). We then characterized the
distribution and aggregation of BA4-amyloid and tau in post mortem brain tissue using
immunohistochemistry. Analysis was performed by a trained pathologist. While subcortical gliosis was
noted in aged animals, only scarce RA4 positive senile plaques were observed in the neo-cortex. Tau
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aggregates were noted in deep brain structures as well as in the cerebellum in aged animals. These
data suggest that cognitive impairment is clearly dissociated from overt AD-like pathology in the
Rhesus non-human primate and that functional neuronal impairment rather than extensive structural
pathology and degeneration underlies the cognitive deficits in these animals.

P1.215
On the role of intra-collicular excitatory connections in the generation of horizontal, oblique
and vertical saccades: a Human behavioural study

Casteau, S. (Marseille)', Vitu, F. (Marseille)’
"Laboratoire de Psychologie Cognitive, CNRS-Université de Provence, Marseille, France

In neural models of saccade generation, lateral interactions between neurons in the topographic motor
map of the Superior Colliculus play a major role in determining saccade metrics. By reshaping the
activity profile that initially arises from visual stimulation, short-distance excitatory and long-distance
inhibitory interactions favor the emergence of a main peak of activity, which determines in turn where
the eyes move. Thus, when two spatially-proximal stimuli are displayed simultaneously in the same
hemifield, the eyes land at an intermediate location between the two stimuli (i.e. the Global Effect)
because short-distance excitations resume the two initially active peaks into one intermediate peak.
Recently, we provided Human behavioural evidence for this assumption; we showed that the global
effect cancels out when the spatial separation between two stimuli presented on the horizontal
meridian exceeds a threshold distance of about 1mm of collicular surface, as previously suggested by
electrophysiological investigations in the monkey [Casteau & Vitu 2009]. Here, we tested whether the
same threshold distance generalizes to stimuli presented on vertical and oblique axes. In separate
blocks of trials, a singleton peripheral target (to be fixated) was presented on one of 6 possible axes,
including the horizontal and the vertical meridian. The target was presented either in isolation, or
simultaneously with a less eccentric distractor displayed on the same axis. Both the eccentricity of the
distractor (2 and 4°) and the angular separation between distractor and target (1° to 7°) were
manipulated.

On no-distractor trials, saccades were relatively accurate, irrespective of the presentation axis. On
distractor trials, results varied depending on the presentation axis. In the horizontal condition, the eyes
were deviated towards the distractor (i.e. the global effect). In the vertical condition, a global effect was
present only when the separation between the stimuli was very small. In oblique conditions, the
pattern was intermediate. A way to reconcile these findings with the lateral-interaction hypothesis is to
assume that short-distance excitatory connections within the motor maps are mainly oriented along
the representation of the horizontal meridian.

P1.216

Evaluation of cognitive function of two extracts of rubia peregrina using open field test on the
rats

Chaib, S. (Marrakech)1, Mountassir, M. (Marrakech)1, Abderrahime, O. (Marrakech)1, Aboufatima, R.
gMarrakech)1, Moubtakir, S. (Marrakech)1, Benharref, A. (Marrakech)z, Chait, A. (Marrakech)1

Cadi Ayyad University, Faculty of Sciences Semlalia, laboratory of pharmacology, neurobiologiy and
behavior, Marrakech, Morocco, *Cadi Ayyad University, Faculty of Sciences Semlalia, laboratory of
heterocycles and naturals substances, Marrakech, Morocco

Herbal medicine is increasingly used by general population. Nowadays In Africa medicinal and
aromatic plants are used in traditional medicine . Rubia peregrina perennial shrub of rubiaceas family
with medicinal proprieties. The whole plant is prescribed in folk medicine for the treatment of anemia
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blood diseases, and the treatment of inflammations. The Aim of the present study is the evaluation of
locomotors activities using the open field test on the rat under two concentrations of the ethanolic and
water extract of rubia peregrina'roots. Results showed that the both extracts decreased the locomotors
activities and then the number of crossing (peripherals and centrals) lines, and increased the time of
immobility and the grooming behavior with both concentrations 500mg/kg and 800mg/kg, respectively.
Conclusion: the ethanolic extract and water extract have an effect in locomotors activities on the rats
nevertheless The ethanolic extract decrease locomotors activities more than water extract. Some
constitutions of rubia peregrina maybe affect dopaminergic system

P1.217
Do stereotypes cue comprehension of speaker's ironic intent in autism and schizophrenia?

Champagne-Lavau, M. (Aix—en—Provence)1, Zalla, T. (Paris)z, Leboyer, M. (Cre’teil)S, Ervas, F. (Paris)z,
Laurent, V. (Aix—en—Provence)1
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Chenevier INSERM U955, Institut Mondor de Recherche Biomédicale - Fondation Fondamentale,
Créteil, France

Individuals with autism spectrum disorders (ASD) and individuals with schizophrenia (SZ) have in
common to be impaired in their social and communication abilities. Their inability to infer intentions
and beliefs of others has been supposed to result from their inability to use contextual information.
However, recent findings have shown that individuals with ASD are sensitive to stereotypes on
gender, race and age. It was also suggested that several factors such as level of incongruity between
context and speaker's utterance, prosody, or character's features set in the stimulus situation cue the
comprehension of the ironic intent among healthy subjects (lvanko and Pexman, 2003).

The goal of this study was to determine whether individuals with ASD and individuals with
schizophrenia (SZ) exhibit the same patterns of performance on a task assessing if stereotypes (type
of speaker's occupation) cue comprehension of ironic intent.

Thirty SZ individuals, sixteen adults with ASD and fifty matched healthy participants were recruited.
Participants were asked to read 48 stories in which the speaker's occupation had been manipulated
according to 3 conditions of occupation: occupation that cues ironic intent, occupation that does not
cue ironic intent and no occupation.

Participants were asked to judge on a 7-point scale (1=not at all, 7=extremely) if the speaker was
ironic, if he was mocking someone and if he was polite. The first two questions were used to assess
attribution of mental states to the speaker while the last question was used to assess social
perception.

Main results seem to show that both SZ participants and ASD participants were not sensitive to
stereotypes (type of speaker's occupation) by contrast to healthy participants. However, while ASD
participants performed like healthy participants judging irony and mockery, SZ participants gave
answer at random (cf. Figure 1). There was no difference between the three groups for social
perception.
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Figure 1. Level of mockery of statement (ironic, literal) for each type of occupation (ironic, non-ironic)
according to the type of participant (SZ, ASD, HC)
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Light induced release of endogenous oxytocin in the amygdala following its promoter driven
expression of channelrhodopsin

Charlet, A. (Prilly)', Knobloch, S. (Heidelberg)?, Schwarz, M. (Heidelberg)?®, Abatis, M. (Prilly)’,
Hoffmann, L. (Heidelberg)?, Eliava, M. (Heidelberg)?, Khrulev, S. (Heidelberg)?, Seeburg, P.
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Université de Lausanne, CNP, Groupe Stoop, Prilly, Switzerland, °Max Planck Institute for Medical
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The neuropeptide oxytocin (OT) is synthetized in neurons of the supraoptic and paraventricular nuclei
of the hypothalamus. This neuropeptide is known for its peripheral effects, controlling parturition and
lactation in mammals, but also for its central effects, orchestrating social behaviours, enhancing trust
and attenuating fear. However, the sites and the cellular structures of OT release within the forebrain
remain unknown. Here we gained genetic access to hypothalamic OT neurons in the rat by
synthesizing recombinant adeno-associated virus under the control of OT promoter. These AAVSs,
injected in some hypothalamic nuclei, allowed us to study the connectivity of fluorescent OT neurons
in the brain and to control their activity by optogenetic means and blue-light stimulation. We found OT
fibers, and particularly axons, in many forebrain regions, including the central amygdala (CeA), a
structure critically involved in OT-mediated suppression of fear and associated autonomic responses.
In the CeA, we visualized monosynaptic axonal projections of magnocellular OT neurons and
recorded OT-dependent electrophysiological responses to localized blue-light stimulation of
channelrhodopsin-2-expressing OT fibers. Thus, the behavioural and autonomic effects of OT are
mediated by its central release from long-range axonal projections.
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Comparison of two treatment strategies on stress-induced impairment of fear extinction in
rats: pharmacological approach and deep brain stimulation

Cleren, C. (Nice)', Tallarida, I. (Nice)', Le Guiniec, E. (Nice)', Spennato, G. (Nice)', Heurteaux, C.
gSophia Antipolis)z, Borsotto, M. (Sophia Antipolis)z, Garcia, R. (Nice)1

Laboratoire de Neurobiologie et Psychotraumatologie, EA4321, Université de Nice Sophia Antipolis,
Faculté des Sciences, Nice, France, ’Institut de Pharmacologie Moléculaire et Cellulaire, Université de
Nice Sophia Antipolis, Sophia Antipolis, France

Difficulties to extinguish conditioned fear and difficulties to maintain fear extinction are considered as
being involved in chronicity of post-traumatic stress disorder (PTSD) and PTSD relapse, respectively.
Developing treatment strategies that facilitate extinction learning and memory in animal models is
therefore of particular interest. Extensive evidence indicates that previous exposure to both acute and
chronic stress can affect extinction learning (e.g., Rodriguez Manzanares et al., 2005; Akirav and
Maroun, 2007) and memory (e.g., Miracle et al., 2006; Garcia et al., 2008). Pharmacological
treatments have been mostly used to prevent such effects (e.g., Rodriguez Manzanares et al., 2005;
Akirav and Maroun, 2007). Non-pharmacological techniques, such as deep brain stimulation of the
hippocampus (HPC) in rats, are also being investigated as a treatment facilitating extinction memory
(Farinelli et al., 2006; Deschaux et al., 2011). To further explore this issue, we compared acute effects
of spadin, a peptide that produces antidepressant-like response through its action in the HPC
(Heurteaux C. et al., 2006), and effects of low-frequency stimulation of the ventral HPC, considering
lesions of this region reduce anxiety (Barkus et al., 2010). Male Wistar rats were submitted to a single
footshock administration (1 mA, 5 sec), which was followed by situational reminders. This stress
procedure was validated by higher levels of freezing to an aversive auditory stimulus and anxiety-like
behavior in an elevated plus maze, as compared to non-shocked rats. This stress procedure also
altered extinction of context conditioned fear, which was acquired in a different environment with 5
trials (0.6 mA, 1 sec each). Spadin and low-frequency stimulation of the ventral HPC failed to reverse
this effect, but facilitated retention of extinction in rats that were not exposed to the previous stress
procedure. Next step will be to evaluate the effects of the cotreatment since deep brain stimulation
approach, which is now used for many psychiatric disorders, such as major depression (Hamani et al.,
2010) and obsessive-compulsive disorder (Marazziti and Consoli, 2010), may also be useful for
treating both PTSD chronicity and relapse when targeting appropriate area of the HPC.

P1.220
Linking social and vocal brains: social withdrawal prevents a proper development of the
central primary auditory area in a female songbird

Cousillas, H. (Rennes)1, George, I. (Rennes)1, Henry, L. (Rennes)1, Richard, J.P. (Rennes)1,
Hausberger, M. (Rennes)’

"Univ. de Rennes 1 - Campus de Beaulieu - Bat. 25, CNRS UMR 6552 - Ethologie Animale et
Humaine, Rennes, France

Direct social contact and social interaction affect both speech development in human infants and song
learning in songbirds, and are required in order to maintain perceptual abilities. However, the
processes involved are still poorly known. In the present study, we tested the hypothesis that social
withdrawal would prevent the proper development of a central auditory area, using an established
animal model of vocal development, a songbird. Based on our knowledge of European starlings' vocal
behaviour and development, we raised young female starlings with peers and adult male tutors only.
This ensured that these females would show neither social bond with nor vocal copying from males.
Electrophysiological recordings performed when these females were adult revealed perceptual
abnormalities: they presented a larger auditory area, a lower proportion of specialized neurons and a
larger proportion of generalist sites than wild-caught females, whereas these characteristics were
similar to those observed in socially deprived (physically isolated) females. These results confirmed,
and added to, earlier results for males, suggesting that the degree of perceptual deficiency reflects the
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degree of social withdrawal. To our knowledge, this report constitutes the first evidence that the lack of
social interactions can, as much as physical separation, alter the development of a central auditory
area.

P1.221

Age dependent spatial memory impairment is associated with altered histone H3 and H4
acetylation in mice

Dagnas, M. (Talence)', Porte, Y. (Talence)', Béracochéa, D. (Talence)', Micheau, J. (Talence)’,
Mons, N. (Talence)’
'INCIA - UMR CNRS 5287 - Université Bordeaux, Talence, France

Normal aging is associated with impairments in hippocampus-dependent memory tasks and
transcriptional deregulation of gene expression through altered histone acetylation. Indeed, post-
translational modifications via histone acetylation is considered as a crucial mechanism controlling the
transcription of genes required for long-term memory. We investigated whether normal aging affects
the patterns of histone H3 and H4 acetylation in mice subjected to a 1 day-massed spatial training in
the water maze. In this aim, adult and aged C57BL/6 mice were sacrificed at different time-points after
learning and acetylated H3 (AcH3) and H4 (AcH4) levels were measured in hippocampal CA1 region.
Spatial learning in adults produced significantly increased AcH3 and AcH4 levels 1-3h post-training. In
aged mice, impaired learning was associated with significantly greater AcH3 but lower AcH4 levels at
1h post-acquisition, relative to adults. These data suggest that an imbalance between AcH3 and AcH4
might underlie altered expression of memory/plasticity-related genes. Next, adult and aged mice
received intra-CA1 injection of Trichostatin A (TSA, histone deacetylase inhibitor) immediately post-
acquisition and memory retention was assessed during a 24h-probe test. TSA-injected adults
displayed histone hyperacetylation and enhanced memory retention. In contrast, restoring CA1 AcH4
levels via TSA injection in aged mice failed to alleviate spatial memory deficits. Because TSA did not
rescue altered CREB phosphorylation seen in aged mice, our data support that a steady-state balance
between histone acetylation as well as intact CREB signalling are required for induction of
memory/plasticity-related genes.

P1.222

Updating the Valence of a spatial goal: are the medial prefrontal cortex and the dorsal
hippocampus involved?

De Saint B1Ianquat, P. (Marseille)1, Chaillan, F.A. (Marseille)z, Save, E. (Marseille)1, Poucet, B.
Marseille)

gUniv. d'Aix-Marseille | - Case C, CNRS UMR 6155, Lab Neurobiologie de la Cognition, Marseille,
France, °LNIA Péle 3C, Universite de Provence Aix Marseille I, Marseille, France

Recent electrophysiological unit-recording data suggest joined coding of goal location by the dorsal
Hippocampus (dHpc) and medial Prefrontal Cortex (mPFC) (hok et al. 2005) The present work ask
how these two anatomically connected structures, are involved in updating the valence of a goal zone
during spatial navigation. In the continuous spatial navigation task, Long Evans rats had to cross a
non-cued area, the goal zone (GZ), to release one pellet in the openfield (appetitive condition). Once
the learning was completed, the valence of GZ was reversed as crossing the GZ triggered an aversive
stroboscopic light (aversive condition) instead of pellet release. During this session, mPFC or dHpc
were temporary inactivated by bilateral injections of muscimol. Sham animals were injected with
vehicle. During the aversive session, the decrease of GZ crossings observed for all groups (mPFC,
dHpc, Sham) revealed that the valence of GZ was correctly updated. On the next day, updating
retention was tested in the appetitive version, by measuring the latency of the first GZ cross. On this
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retention test, mPFC animals quickly crossed the GZ, whereas the Sham and dHpc animals delayed
their first GZ crossing. These results suggest that the mPFC and the dorsal dHpc are not required to
update the valence of a goal zone, but that the mPFC is necessary for the long-term retention of this
updating.

P1.223

Emotional valence encoding in amygdala circuits

Demmou, L. (Basel)1, Herry, C. (Bordeaux)z, Mueller, C. (Basel)1, Luethi, A. (Basel)1
'Friedrich Miescher Institute, Basel, Switzerland, *INSERM U862, Neurocentre Magendie, Bordeaux,
Bordeaux, France

Although the amygdala is known to be involved in learning and memory of both positive and negative
affects, the neuronal processing of opposite emotional valences in amygdala circuits remains poorly
understood. In particular, little is known about how the amygdala processes and learns to predict
appetitive stimuli.

In order to unify our understanding of aversive and appetitive associative learning, we developed a
behavioral paradigm allowing for conditioning opposite emotional valences on a purely Pavlovian
basis. In this paradigm, repeated pairings of an initially neutral stimulus (the conditioned stimulus: CS,
i.e. tone), with an emotionally salient event (the unconditioned stimulus: US, i.e. foot-shock or intra-
oral infusion of sucrose) lead to valence-specific conditioned responses upon subsequent CS
presentations (i.e. freezing or orofacial movements).

In combination with single-unit recordings in the amygdala, this procedure allows us to study the
neuronal substrates of appetitive and aversive learning and to determine whether or not memories of
different emotional valences share the same circuits in the amygdala. Eventually, we expect that
integrating data from appetitive and aversive paradigms will lead to a general model of emotional
valence processing in the amygdala.

P1.224
Effects of hippocampal and prefrontal tetanic stimulations on re-emergence of extinguished
auditory-cued conditioned fear following a sub-conditioning procedure

Deschaux, O. (Nice)', Motanis, H. (Haifa)?, Spennato, G. (Nice)', Moreau, J.-L. (Basel)’, Garcia, R.
Nice)

gUniversité de Nice - Faculté des Sciences, Neurobiologie et Psychotraumatologie, Nice, France,
2University of Haifa, Haifa, Israel, >Pharma Division, Hoffmann-La Roche, Basel, Switzerland

A large body of evidence indicates that extinction of auditory fear pairing involves new learning that
inhibits the expression of conditioned fear responses (CFR) rather than erases the fear memory.
Indeed, extinguished CFR can spontaneously recover with the passage of time, or can be reinstated
by the reinforcer alone.

Post-extinction exposure of rats to a sub-conditioning procedure can evoke conditioned fear, which
may correspond to fear return and/or fear learning potentiation. The aim of the present study was to
clarify this issue and examine effects of tetanic stimulation of the hippocampus (HPC) and medial
prefrontal cortex (mPFC), two brain regions implicated in post-extinction modulation of conditioned
fear. Rats were initially submitted to 5 tone-shock pairings with either a 0.7-mA or 0.1-mA shock.
Tone-evoked freezing was observed only with the higher shock intensity, indicating that the 0.1-mA
shock corresponded to a sub-conditioning procedure. All conditioned rats underwent fear extinction
with 20 tone-alone trials. When retrained with the sub-conditioning procedure, they displayed again
tone-evoked freezing, except when the initial tone was unpaired or a new tone was paired with the
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0.1-mA shock, demonstrating fear return rather than fear learning potentiation. We also found that
HPC and mPFC tetanic stimulations, applied 24 hours after the sub-conditioning procedure, similarly
reduced this fear return. However, mPFC inactivation abolished temporary HPC tetanus effect,
whereas HPC inactivation did not interfere with mPFC tetanus effect. These data confirm our previous
findings and provide the nature of HPC-mPFC interactions in post-extinction modulation of conditioned
fear. According to our previous study (Deschaux et al., 2010), conditioned fear following a sub-
conditioning procedure should correspond to fear return rather than fear learning potentiation.

P1.225

Familiarity and recollection are crucially involved in implicit and explicit face recognition: a
new ERP study insight

Descoins, M. (Marseille)', Jonas, J. (Marseille)', Chauvel, P. (Marseille)', Liegeois-Chauvel, C.
gMarseiIIe)1

INSERM, U751, Cognition, Marseille, France

In our everyday life, we are able to involuntary recognize familiar faces independently from the
meeting context. Recognition of known faces can occur implicitly or explicitly. Measuring event related
potentials has been fundamental to understand the temporal dynamics of face processing. Explicit
memory tests require to deliberated select or retrieve previously studied faces whereas implicit ones
are designed to activate memory without requiring subjects to engage voluntary recognition process.
However, despite numerous researches on face recognition, one might observe discordant results.
The aim of this study was to figure out how famous face recognition is processed according to context
conditions (explicit and implicit) and if the two underlying cognitive processes interact or take place
independently in the brain.

In order to address this issue, we used a high EEG resolution set up combined with Partial Least
Square statistical analysis. Fourteen healthy subjects performed a gender categorization (implicit
condition) and a recognition task (explicit condition) on famous and unknown faces. For the first time,
our study shows clear distinct differences between explicit and implicit famous face recognition
processes within N400 and P600 component time windows. The implicit recognition effects were
reflected by a posterior N40O effect, whereas the explicit one by a frontal N400 effect. Within P600
time window, both conditions elicited a parietal P600 effect which was found earlier, larger and longer
in the explicit condition. A frontal P600 effect was also found specific of the implicit condition. Posterior
N400 effect reflect an automatic use of memory of faces devoid to contextual information whereas the
parietal P600 effect is related to the retrieving of associated information to faces directed by strategic
process. These results show that posterior N400 and parietal P600 effects underlie face recognition
memory processes that are crucially involved in implicit and explicit conditions. Posterior N40O0 effect is
linked to familiarity-based recognition whereas the parietal P600 effect is linked to recollection based-
recognition. Our spatial and temporal results support distinct neural generators, reinforcing dual
models of recognition memory.

P1.226

Opposite effects of corticosterone on fear memories in dorsal vs. ventral hippocampus

Desmedt, A. (Bordeaux)', Kaouane, N. (Bordeaux)', Segal, M. (Rehovot)?, Marighetto, A. (Bordeaux)'
'INSERM U862, Neurocentre Magendie, Bordeaux, Bordeaux, France, *The Weizmann Institute of
Science, Rehovot, Israel

Numerous studies indicate that high release of corticosterone (CORT) can alter memory consolidation
for emotional events. The hippocampus, both required in memory consolidation and key targeted brain
structure for CORT may mediate this deleterious effect of CORT. However, recent data have shown
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that stress, as well as CORT, promotes and inhibits synaptic plasticity in the ventral and dorsal
hippocampus (vHPC vs. dHPC), respectively. Consequently, we hypothesized that the effects of intra-
hippocampal CORT on memory consolidation may be dependent on the hippocampal sector targeted.
We have thus compared the effects of CORT injections into the dHPC and vHPC on the consolidation
of an aversive conditioning either to a simple tone (tone as predictor of a footshock) or to the context
(context as predictor of the footshock). Intra-hippocampal injections of CORT abolished the selection
of the right predictor of the aversive stimulus. Specifically, injections of CORT into the dHPC produced
a deficit in contextual conditioning and induced a conditioning to the tone in mice yet objectively
submitted to the predicting context situation. Reciprocally, injections of CORT into the vHPC produced
the exact opposite pattern of responses: a deficit of tone conditioning associated with an increased
conditioning to the context was observed in mice yet submitted to the predicting fone situation.

In addition, injections of the glucocorticoid receptors (GR) agonist dexamethasone into the dHPC and
vHPC mimic the opposite effects of CORT on the conditioned fear responses.

In conclusion, supporting a functional dissociation between the dHPC and vHPC our study unveils
deleterious and opposite GR-dependent effects of CORT on fear memory as a function of the
hippocampal sector targeted.

P1.227
Bilateral lesion of the mesostriatal dopaminergic pathway is involved in the orofacial and
posterior handpaws static mechanical allodynia

Dieb, W. (Clermont Ferrand)1, Ouachikh, O. (Clermont Ferrand)1, Durif, F. (Clermont Ferrand)1, Hafidi,
A. (Clermont Ferrand)1, EA3845 - CHU Clermont-Ferrand
"CHU Clermont-Ferrand, Sevice de Neurologie A, Clermont Ferrand, France

Parkinson patient suffer both motor and non motor symptoms. Pain is one major non motor symptom
in Parkinson's disease (PD) (Ford 2000). To investigate the role that mesostriatal dopamine system
plays in pain processing, partial bilateral 6-OHDA lesion to the substantia nigra was used as a PD
model in rat. We examined static allodynia behavior in both inferior and superior handpaws and within
the orofacial area of 6-OHDA-denervated rats. The application of non nociceptive von frey filament
(1g) at the infraorbital skin or the 6g filament at posterior hindpaws revealed a static allodynia
(widespread symptom of neuropathic pain for which mechanisms are still poorly understood). A
significant threshold decrease in the withdrawal response was observed in the posterior but not the
anterior handpaws. Interestingly, the orofacial region shows also a pain response behavior that
corresponded to static mechanical allodynia. This is the first time a static mechanical allodynia has
been demonstrated in 6-OHDA lesioned mesostriatal dopamine system. This study may lead to
understanding the mechanism by which the mesostriatal dopaminergic system promotes pain process
in PD.

P1.228

Membranar mineralocorticoid but not glucocorticoid receptors of the hippocampus mediate the
rapid glucocorticoid effects on memory retrieval

Dorey, R. (Bretigny sur Orge)1'2, Pierard, C. (Bretigny sur Orge)3, Shinkaruk-Poix, S. (Bordeaux)4,
Tronche, C. (Bretigny sur Orge)’, Baudonnat, M. (Talence)?, Béracochéa, D. (Talence)?

'Institut de Recherche Biomédicale des Armées, Bretigny sur Orge, France, *Institut de Neurosciences
Cognitives et Intégratives d'Aquitaine (INCIA), Talence, France, “Institut de Recherche Biomédicale
des Armées (IRBA), Bretigny sur Orge, France, *Institut Frangois Magendie, Bordeaux, France
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The study was aimed at determining the type of glucocorticoid membranar receptors
(mineralocorticoid or glucocorticoid receptors, MR or GR) involved in the rapid effects of stress in
memory retrieval. For this purpose we used a behavioural task:“the spontaneous delayed alternation”.
These experimentations were performed on C57 bl/6 male mice, aged of 7 months. Our previous
results showed that an acute stress (3 successive unavoidable electrical footshocks: 0.9 pA during 10
ms) administered 15 min before the test phase produced an impairment of spatial “episodic-like”
memory (Chauveau et al, 2008;Tronche et al, 2010).

In experiment 1, to assess the role of glucocorticoids on the behaviour, animals were injected ip with
metyrapone (a corticosterone synthesis inhibitor at the dose of 35 mg/kg, 30 min before stress. The
results show that metyrapone restores spontaneous delayed alternation performance. Moreover,
microdialysis study showed that metyrapone inhibited the stress-induced intrahippocampal
corticosterone rise.

In experiment 2, corticosterone-bovine serum albumin (cort-BSA, which cannot cross the cell
membrane) was bilaterally administered into the dorsal hippocampus (dHPC) 15 min before the test
session. The results show that administration of cort-BSA mimics the effects of stress on spontaneous
delayed alternation.

In experiment 3, the GR antagonist RU-486 or the MR antagonist RU-28318 were bilaterally injected
into dHPC 15 min before the injection of cort-BSA. The MR antagonist blocks the rapid cognitive
effects of cort-BSA. On the contrary, the GR antagonist had no effect.

In experiment 4, the MR antagonist RU-28318 was bilaterally injected into dHPC 15 min before the
acute stress. The test session occurred 15 min or 60 min after the acute stress delivery. The results
show that the MR antagonist restores the performance on memory retrieval in stressed animals.
Nevertheless, these beneficial effects are not present when the test session occurred 60 min after
stress.

In summary, the present study provides the first evidence for the involvement of intrahippocampal
mineralocorticoid membranar receptors in the rapid effects of stress on memory retrieval.

P1.229
Effect of different lesions of mesencephalic dopaminergic system on motivational and
cognitive functions: insights into neuropsychiatric disorders in Parkinson's disease

Drui, G. (Grenoble)', Carnicella, S. (Grenoble)', Favier, M. (Grenoble)', Carcenac, C. (Grenoble)',
Krack, P. (Grenoble)'?, Savasta, M. (Grenoble)"?

"Grenoble Institut des Neurosciences, INSERM U.836 - UJF - CEA - CHU, Equipe 10 - DPGB,
Grenoble, France, °CHU de Grenoble - Service de Neurologie, Grenoble, France

Beyond the classical triad of motor symptoms observed in Parkinson's disease (PD), behavioural and
cognitive disturbances are also commonly observed, including apathy (which is defined as a decrease
in goal directed behaviours), anxiety and depression. Interestingly, these non-motor symptoms are
frequently observed in parkinsonian patients with deep brain stimulation of the subthalamic nucleus
(DBS-STN). A relationship with the postoperative reduction of the dopaminergic (DA) drugs unmasking
apathy as a disease-related symptom has been recently suggested (Thobois et al., 2010). However,
the precise pathophysiology of these non-motor symptoms remains unknown.

The present study aims to identify the different subregions of the mesencephalic DA system implicated
in these neuropsychiatric symptoms. We have therefore performed bilateral and partial 6-OHDA
lesions of DA mesocorticostriatal system in rats and evaluated their behavioural consequences.

We show that only a lesion of the lateral part of the ventral tegmental area and the substantia nigra
compacta, that preserves the motor function, generates a hypodopaminergic phenotype with
increased anxiety, depressive-like behaviour and a decrease in goal directed behaviour reminiscent of
apathy. Importantly, this phenotype can be reversed by DA agonists (L-DOPA or ropinirole). This
animal model shed light on the anatomical-functional substrates underlying neuropsychiatric disorders
such as apathy in PD.

Thobois S, Ardouin C, Lhommee E, Klinger H, Lagrange C, Xie J, et al. Non-motor dopamine
withdrawal syndrome after surgery for Parkinson’s disease: predictors and underlying mesolimbic
denervation. Brain 2010; 133: 1111-27.
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P1.230

Cognitive dysfunctions and cerebral plasticity in mice after chemotherapy: Potential protective
role of drug adjuvants

Dubois, M. (Mont-Saint- Algnan) Lapinte, N. (Mont-Saint- Algnan2 Villier, V. (Mont-Saint- Algnan)
Roy, V. (Mont- Salnt Algnan) Tonon, M.-C. (Mont -Saint-Aignan)”, Gandolfo, P. (2Mont Saint- Algnan)
Joly, F. (Caen) Hilber, P. (Mont-Saint- Algnan) Castel, H. (Mont Salnt -Aignan)

"Université de Rouen, INSERM U982, Mont-Saint- -Aignan, France U982 Inserm, DC2N Laboratory,
IFRMP23, Université de Rouen, Mont-Saint- A/gnan France, ’EA4306, PSY-NCA, IFRMP23,
Université de Rouen, Mont-Saint-Aignan, France, “Centre Frangois Baclesse, Caen, France

Evidence is emerging that cancer and treatments can induce cognitive impairments such as deficits of
visual and spatial memories, and slowing of psychomotor processing speed, now referred to as
“chemofog’. The objective of the current project is to explore the direct impact of chemotherapy on
cognition by means of animal models. Thus, we investigated the effect of a chronic administration of 5-
fluorouracil (5-FU) or a 5-FU/oxaliplatin combination in young and aged mice, on emotional reactivity,
spatial learning, learning flexibility and object recognition memory. 5-FU neither altered anxiety- and
depressive-like behaviors, nor spatial learning and memory performances, in both young and aged
mice. However, 5-FU-treated mice were impaired in the cognitive flexibility-dependant task in the
Morris water-maze test, and exhibited a more pronounced preference for the novel object in the object
recognition test, suggesting a hyper-reactivity to novelty. Moreover, 5-FU reduced the number of
BrdU-labelled cells in the neurogenic area hippocampus, and induced alteration of metabolic activity in
selective brain regions. Because of the different modalities of chemotherapy administration, we
investigated the impact of adjuvants, i.e. saline versus glucose, associated to 5-FU or to a 5-
FU/oxaliplatin combination. Glucose protected mice against chemotherapy-induced cognitive
dysfunctions and neurogenesis inhibition. In vitro, increasing concentrations of 5-FU and oxaliplatin
evoked direct neurotoxicity on neural stem cells cultured as neurospheres. When glucose was co-
administered, the observed quiescent state of neurospheres likely protected from deleterious effects of
chemotherapy.In conclusion, our study demonstrates that a chronic administration of 5-FU provokes a
selective long-term impairment of behavioral flexibility and object recognition memory performances
whatever the age. These cognitive alterations are associated to selective metabolic modifications in
cerebral regions involved in the tasks used, and may be consecutive to the reduced number of adult
generated hippocampal neurons.

P1.231

Role of CB1 receptors in the emotional consequences of repeated social stress

Dubreucq, S (Bordeaux) Cardinal, P. (Bordeaux)z, Matias, I. (Bordeaux)1, Marsicano, G.
(Bordeaux) Chaouloff, F. (Bordeaux)'

Inserm U862 NeuroCentre Magendie, Equipe Endocannabinoides et Neuroadaptation, Bordeaux,
France, *Inserm U862 - NeuroCentre Magendie, Equipe Physiopathologie de I'Equilibre Energétique
et Obésité, Bordeaux, France

We investigated the role of the endocannabinoid system in the emotional consequences of repeated
social stress by using constitutive/conditional CB1 receptor mutant mice. C57BI6/N mice, constitutive
CB1 knock-out mice, and conditional CB1 mutants lacking CB1 receptors either from cortical
glutamatergic neurons or from GABAergic neurons were daily exposed to social defeat (according to a
method slightly modified from the one we published previously: Berton et al., 1998; Berton et al.,
1999). Thereafter, control and stressed mice were examined for several behavioural (anxiety, cued
fear expression, behavioural despair, sucrose consumption) and neuroendocrine (adrenal weights)
indices. A first series of experiments indicated that social stress increased anxiety (as assessed in the
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elevated plus-maze), fear expression on recall (cued fear conditioning), despair, and adrenal weights.
Further, social stress increased the central levels of the endocannabinoid 2-arachidonoyl-glycerol after
the last, but not the first, defeat. In keeping with this result, control and stressed C57BI6/N mice were
pretreated with the CB1 receptor antagonist rimonabant before each stress session. This treatment
increased within- and between-session fear expression during recall in stressed mice, but did not
affect to a major extent the other behavioural/neuroendocrine responses to stress. Beside intrinsic
influences of constitutive and conditional CB1 mutations on some of these responses, it was found
that the lack of CB1 receptors decreased fear expression on recall in stressed, but not in control, mice.
Further, the selective mutation of CB1 receptors in cortical glutamatergic neurons decreased fear
expression in stressed animals, compared to control animals. An opposite result was found in mice
lacking CB1 receptors from GABAergic neurons.

The full deletion of CB1 receptors increases fear expression, an effect partly accounted for by the
deletion of CB1 receptors from cortical glutamatergic neurons. In addition, CB1 receptors located in
cortical glutamatergic neurons or in GABAergic neurons modulate in an opposite manner the
expression of fear after repeated stress.

P1.232

A new paradigm to explore interactions between emotion and visual processing

Duval, C. (Strasbourg)', Giersch, A. (Strasbourg)’
'INSERM 666, Service de Psychiatrie 1, Strasbourg, France

Emotional processing helps to preserve the viability of species and individuals. Hence, it can interact
with and influence our cognitive functions. Here we explore the interactions with visual grouping.
Visual grouping is intermediate between the extraction of visual primitives in the primary visual cortex
and object recognition. We focus on the mechanisms allowing to group or separate visual items from
one another. Such mechanisms are involved in the way objects are selected for attention, and it is
plausible that emotion affects such selection. The goal of this study was thus to create a paradigm
allowing to investigate if and how emotions affect visual grouping. We worked with the grouping factor
connectedness in a paradigm derived from the literature. Five figures are displayed on a row and
among them, two adjacent figures are identical. Two bars linking figures by pairs yield two types of
targets: 'within-group pairs' (targets connected) and 'between-group pairs' (targets unconnected
belonging to different pairs). Subjects have to decide whether the pair is composed of two squares
with sharp or rounded edges. The originality of the paradigm is that we added the factor emotion.
Superimposing each figure on a picture with an emotional valence (negative or positive), led to target
pairs that could either be located on two pictures with the same or with two different emotional
valences. In addition, we chose four different types of pictures (objects, animals, faces, social scenes).
Like in previous studies using similar paradigms, connected targets were perceived faster than
unconnected targets, thus revealing the benefit of visual grouping. Our study reveals supplementary a
significant interaction between emotion, connectedness and picture types. When the background
contains positive animal pictures, the effect of grouping is enlarged. If the background contains friendly
faces, this effect is reversed, as if positive emotion incites subjects to distinguish faces from one
another.

These results suggest that emotional stimuli influence the organisation of our environment
qualitatively, at least for a subset of visual items. The paradigm created here might be useful to
deepen our understanding of the interaction between emotion and visual processing.

P2.001

Drebrin A expression is altered after pilocarpine-induced seizures: time course of changes is
consistent for a role in the integrity and stability of dendritic spines of hippocampal granule
cells

Ferhat, L. (Marseille)1, Sbai, O. (Marseille)1, Esclapez, M. (Marseille)z, Khrestchatisky, M. (Marseille)1
"CNRS/UMRG6184, NICN, Dégénérescence et Plasticité Neurales, Marseille, France, 2INSERM U751,
Faculté de Medecine Timone, Marseille, France

We used a pathophysiological model of temporal lobe epilepsy induced by pilocarpine in adult rats in
order to assess the in vivo role of drebrin A (DA), one of the major regulators of F-actin. This model
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displays a dynamic reorganization of the glutamatergic network including neo-spinogenesis,
morphogenesis, and neo-synaptogenesis associated with an aberrant sprouting of granule cell axons
in the dentate gyrus. This reactive plasticity contributes in dentate granule cell hyperexcitability that
could lead to the emergence of recurrent spontaneous seizures. We investigated the hippocampal DA
expression changes in pilocarpine animals using immunohistochemical, Western blot and in situ
hybridization analyses. We showed that DA immunoreactivity was decreased in the inner molecular
layer and in the hilus of the dentate gyrus, at latent stage, when spinogenesis and morphogenesis
occur. Western blot analysis confirmed these overall hippocampal decreases of DA protein
expression. At chronic stage, when newly formed glutamatergic synapses are being established, the
levels of immunolabeling for DA in the hilus and the inner molecular layer were similar to control rats.
This recovery is likely due to the increase of DA mRNA in perikarya of hilar and granule cells.
Interestingly, our data showed that the changes pattern of labeling for Bassoon, a specific marker for
presynaptic active zone, in the IML of pilocarpine-treated animals paralleled those found for DA at all
time points examined. Furthermore, our double and triple immunofluorescence studies showed that
the recovery in DA levels in the inner molecular layer occurred within the dendritic spines involved in
glutamatergic active synapses of presumed granule cells. Altogether, our results indicate that in vivo
DA is not critical for spinogenesis and morphogenesis but instead is consistent with an involvement in
synaptic structural integrity, stabilisation and function. Thus, DA appears as a novel modulator of
reactive synaptic plasticity associated with epilepsy.

P2.002
Embryonic midbrain dopaminergic neurons begin to release dopamine in the striatum just
before birth

Ferrari, D.C. (Marseillef, Mdzomba, B. (Marseille)1, Dehorter, N. (Marseille)1, Lopez, C. (Marseille)1,
Libersat, F. (Marseille)', Hammond, C. (Marseille)1
"Faculté des Sciences de Luminy, INMED, INSERM U.901, Marseille, France

Midbrain dopaminergic (mdDA) neurons send axons to the developing striatum at embryonic stages in
the rat (from E17; Van den Heuvel et al., 2008) but when they become functional is not known. Using
dynamic two photons imaging coupled to mathematical analysis of large neuronal ensembles, patch
clamp recordings and amperometry in vitro in tyrosine hydroxylase (TH)-GFP mice, we investigated
whether and when embryonic and young postnatal (E16-P7) mdDA neurons spontaneously generate
immature network patterns and release dopamine in the striatum upon stimulation.

TH-positive fibers expand from the ventrolateral striatum at E16 to the whole striatum at E18-PO.
Biocytin-filled mdDA neurons send axons outside the mesencephalon already at E16 and show a
significant increase of their somato-dendritic tree at PO. Embryonic and young postnatal (E16-P7)
mdDA neurons spontaneously generate the same types of immature patterns as cortical (Crépel et al.,
2007, Alléne et al., 2008) and striatal (personal results) networks: intrinsically generated,
TTX/nifedipin-sensitive and synaptic blockers-insensitive Ca®" spikes and Ca*" plateaus, followed at
P3 by the first synapse-driven pattern, synchronized ca” spikes. In whole cell recordings,
spontaneous spiking begins around birth and overshooting Na spikes are elicited in 45% of mdDA
neurons at E18 and in 55% at PO. In parallel, calcium-dependent DA release in response to local
striatal stimulation is totally absent at E16, begins at E18 and is two times higher at PO.

Therefore, dopamine signals may modulate the development of the mouse striatal network shortly
before delivery (E18) and after birth.

P2.003

Genetic profiling of adult olfactory bulb neurogenesis

Follert, P. (Marseille)1, Beclin, C. (Marseille)1, Core, N. (Marseille)1, De Chevigny, A. (Marseille)1,
Virginie, M. (Valbonne)?, Barbry, P. (Valbonne)?, Wild, S. (Bergisch Gladbach)®, Bosio, A. (Bergisch
Gladbach)®, Cremer, H. (Marseille)'

"IBDML, UMR6216 (CNRS/Aix-Marseille Université), Marseille, France, ’IPMC - CNRS UMR6097,
Valbonne, France, 3Miltenyi Biotech, Bergisch Gladbach, Germany
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In mammals, neural stem cells located in the subventricular zone (SVZ) of lateral ventricles generate
OB neurons throughout life. During differentiation, they divide asymmetrically thereby self renewing
and generating transient amplifying progenitors. These give rise to neuroblasts which migrate along
the rostral migratory stream (RMS) to the olfactory bulb (OB), the place of their final differentiation.
Dorso-lateral position of SVZ stem cells determines final position and neurotransmitter phenotype of
their progeny. We aim at elucidating the genetic control the adult neurogenic process. For this purpose
we have performed several high resolution molecular screens to identify mMRNAs expressed during
defined steps of neurogenesis. Several candidate molecules, like the transcription factor Vax1 or the
Whnt downstream effector Gli3 are currently functionally analyzed.

In addition, we started to investigate the temporal and spatial expression of microRNAs (miRNAs) in
the system using deep sequencing of microdissected tissue. By this method we identified several
miRNA clusters showing differential expression depending on spatial origin or differentiation stage.

To demonstrate the functional importance of microRNAs during olfactory bulb neurogensis we blocked
miRNA production in SVZ stem cells. This was achieved by in vivo electroporation of a Cre-
recombinase expressing vector in a Dicer conditional KO mouse line. Furthermore, we have
constructed microRNA cluster gain-of-function vectors. These vectors are currently electroporated in
periventricular stem cells of post-natal mice to analyze their function in neurogenesis in vivo.

In parallel, we are comparing bioinformatically the microRNA and mRNA screens. These analyses is
expected to allow the identification of specific target genes of miRNAs regulating neuronal
differentiation.

P2.004

Development of cortical neuroblasts and their projections following grafting into the damaged
adult motor cortex

Frappe, |. (Poitiers)1, Jaber, M. (Poitiers)1, Gaillard, A. (Poitiers)1
'Institut de Physiologie et Biologie Cellulaires, CNRS-UMR 6187, Univ de Poitiers, Poitiers, France

Damage to the adult motor cortex leads to severe and frequently irreversible deficits in motor function.
Cell transplantation is a promising therapeutic strategy for the treatment of brain injury. The
effectiveness of cortical transplantation depends on the capacity of grafted cells to develop
appropriate neuronal phenotype and re-establish specific connections. In our study embryonic (E14)
motor cortical tissue from enhanced green fluorescent protein (eGFP)-expressing mouse were grafted
into the damaged motor cortex of adult mice. Cellular composition of grafts and development of their
efferent innervation was determined at 2, 4, 7 and 14 days after transplantation. Two to 4 days
following transplantation, grafts appeared as small tissue blocks lying to the lesion wall and were
mainly composed of neuroblasts. At day 4, the first eGFP+ fibers leaving the transplant were present
in the adjacent host cortex. At J7, eGFP+ fibers were mainly distributed in the adjacent motor and
somatosensory cortices. Few axons were found in the corpus callosum and the dorsal caudate
putamen (CPu). By 7 to 14 days, an increasing number of grafted cells expressed the neuronal nuclei
antigen (NeuN), a mature neuronal marker, and the two main subtypes of cortical neurons, GABAergic
interneurons and glutamatergic projection neurons, were identified respectively by using antibodies
against GABA and the COUP TF1-interacting protein 2 (CTIP2, a layer 5/6 cortical marker). At day 14,
dense bundles of radiating neurites occurred within the ipsilateral motor, somatosensory cortices and
cingulum. The density of GFP axons was considerably increased both ipsi and contralaterally in the
cortex and CPu. Fast developing fibers were identified within the thalamic and subthalamic regions,
cerebral peduncle and, in some cases, at pontine nuclei level. In addition to appropriate projections,
ectopic projections were sometimes observed in the septal nucleus, hippocampus and accumbens
nucleus.

Our data show that cortical neuroblasts transplanted into damaged adult motor cortex (i) differentiate
into mature neurons with appropriate neuronal phenotypes and (ii) develop projections to most of the
cortical and subcortical targets normally innervated by motor cortex as early as two weeks after
grafting.
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A novel cell-based fluorescent method to monitor activity-dependent BDNF secretion from
living neurons

Friedel, P. (Marseille)', Guimond, D. (Marseille)', Kuczewski, N. (Marseille)', Diabira, D. (Marseille)’
Pellegrino, C. (Marseille)1, Medina, I. (Marseille)1, Porcher, C. (Marseille)1, Gaiarsa, J.-L. (Marseille)
"INSERM U091, INMED, Marseille, France

[,

Brain-derived neurotrophic factor (BDNF) has emerged as a major messenger for activity-dependent
brain development and synaptic plasticity. BDNF can be secreted from both axon and soma/dendrite.
Although discussed, a new paradigm has emerged, whereby the net effect of BDNF will depend on the
extracellular proBDNF/mBDNF ratio which is itself controlled by the pattern of synaptic activity. Thus to
understand the biological functions of BDNF it is essential to reveal the dynamic and processing of
BDNF secretion from living neurons.

Here, we have developed and validated a new method to monitor the activity-dependent secretion of
BDNF from “donor” neurons, allowing identification of the site, form, processing and effects of secreted
BDNF on identified “recipient” cells. This approach exploits the fact that secreted BDNF is internalized
by the target cells after binding to its receptors. We have constructed a bicistronic cDNA plasmid
coding for both cherry-tagged BDNF and the non-releasable protein, GFP under the control of two
distinct Ubiquitine promoters (BDNF-Ptracer). Time lapse analysis revealed that two days after
transfection with the BDNF-Ptracer, the transfected BDNF-Cherry/GFP expressing neurons were
surrounded by BDNF-cherry positive, but GFP negative. These newly BDNF-cherry positive neurons
(hereafter referred to as “recipient” target cells) were not observed when the cultures were transfected
with control cherry/GFP plasmids. The number of “recipient” cells as well as their level of fluorescence
was reduced in cultures treated with TrkB-IgG, a scavenger of BDNF or with tetrodotoxin, which
decreased synaptic activity. We further show that this approach can be used to detect the form and
processing of BDNF that has been released by the transfected “donor” neurons. Finally, we have
collected preliminary data showing that this approach can be used in organotypic slices cultures and in
acute brain slices following in vivo expression.

To conclude, we have developed a novel approach to study activity-dependent secretion of BDNF
based on internalization of secreted BDNF by the target “recipient” neurons. This method provides
spatio-temporal information about BDNF secretion as well as information about the form and
processing of secreted BDNF.

P2.006
Synaptic basis for experience-dependent plasticity of intracortical microcircuits in the mouse
barrel cortex in vivo

Gambino, F. (Geneve)1, Holtmaat, A. (Geneve)1
"Centre Médical Universitaire-Fac. de Médecine de Genéve, Dept. Neurosciences
Fondamentales,Equipe Pr Holtmaat, Geneve, Switzerland

Experience-dependent plasticity of neocortical microcircuits is thought to play a key role in learning
and memory formation. In the mouse barrel cortex, which receives sensory input from the mystacial
whiskers, removing all but two neighboring whiskers causes the cortical representations of the spared
whiskers to merge within the cortical map. Previous studies have suggested that such cortical
plasticity is the result of Hebbian-like, activity dependent, strengthening of coactive inputs onto
common neuronal targets. An increasing number of studies indicate that, in addition to the fast
modification of pre-existing synapses, slow structural changes such as dendritic spine and axonal
bouton growth could be involved in barrel map plasticity.

To investigate the synaptic circuit modifications underlying barrel map plasticity, we performed in vivo
whole-cell recordings in layer (L) 2/3 of the C2 barrel column before and after trimming all but the C1
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and C2 whiskers (dual whisker experience, DWE). In control mice, deflection of the C2 (principal, PW)
or C1 (surrounding, SuW) whisker evoked compound EPSPs, consisting of a high probability “early
EPSP” (eEPSP), and of a low probability “late EPSP” (IEPSP), presumably reflecting intra- and
transcolumnar excitatory synaptic connections respectively. Repetitive pairing of PW-evoked EPSPs
and back propagating action potentials led to a selective, postsynaptic NMDAR-dependent increase
(postNMDA-LTP) in the amplitude of PW-evoked eEPSPs. Pairing of SuW-evoked eEPSPs and
IEPSPs failed to induce potentiated responses. Interestingly, postNMDA-LTP of PW-evoked eEPSPs
was not occluded after at least two days of DWE, but the probability of the occurrence of PW and
SuW-evoked IEPSPs was significantly increased.

Our data indicate that the Hebbian-like merging of whisker representations upon DWE could entirely
rely on the strengthening of transcolumnar L2/3-L2/3 excitatory projections, independently of the
potentiation of vertical intracolumnar L4-L2/3 excitatory projections.

P2.007

Glial and neuronal plasticity in the hypothalamus after prolonged water deprivation in the
desert rodent Meriones Shawi

Gamrazni H. (Marrakech)1, El Got, A. (Marrakech)1, El Hiba, O. (Marrakech)1, Févre-Montange, M.
Lyon)

Université Cadi Ayyad, Faculté des Sciences Semlalia, Marrakech, Morocco, >INSERM, U 433,
Neurologie Expérimentale et Physiopathologie, Lyon, France

Supraoptic (SON) and paraventricular (PVN) nuclei are part of the hypothalamus-neurohypophysial
system, they constitute the main source for vasopressin and they represent also obvious examples of
activity-dependent neuroglial plasticity. In certain physiological conditions such as dehydration are
accompanied by a structural remodelling of the neurones, their synaptic inputs and their surrounding
glia. In the present work, adult Meriones Shawi (rodent adapted to desert life) are used as an animal
model. Using GFAP and vasopressin expressions as indicators successively of astrocytes and
neuronal activations, the effect of prolonged episode of water deprivation on the SON and PVN,
hypothalamus nuclei were examined. We studied the immunoreactivity of GFAP and vasopressin in
various hydration states (total deprivation of drinking water for 1 and 2 months compared to hydrated
animals). Prolonged dehydration produces an important decrease of GFAP immunoreactivity in both
SON and PVN after 1 and 2 months of water restriction. This decrease is accompanied by increased
vasopressin immunoreactivity following the same periods of water deprivation. These findings may
explain a real communication between vasopressin neurons and their surrounding astrocytes, thus the
retraction of astrocytes and their processes is accompanied by an enhancement of vasopressin
neurons density and their projecting fibers in response to this osmotic stress situation. Furthermore,
these data could open further investigations concerning the possible involvement of the
communication between astrocytes and neurons vasopressin in both PVN and SON in the regulation
of Meriones hydrous balance and resistance to dehydration.

P2.008

Paradoxical increase of hippocampal neurogenesis in serotonin-deficient mice
Gaspair, P. (Paris)1, Diaz, S. (Paris)1‘2, Trowbridge, S. (Paris)1, Narboux-Néme, N. (Paris)1‘2
'Institut du Fer @ Moulin (IFM), INSERM, U.839, Paris, France, 2UPMC, Paris, France

Recent theories have linked the effects of antidepressants to increased brain plasticity, in particular to
increased adult neurogenesis. Selective serotonin re-uptake inhibitors increase adult neurogenesis in
the dentate gyrus of the hippocampus , while serotonin neurotoxins reduce neurogenesis. However,
the consequences of chronic serotonin depletion, as is expected to occur in depression, is not known.
Here, we examined adult hippocampal neurogenesis in two genetic models with chronic serotonin
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depletion: Pet1 knock-out mice, which lack fully developed serotonergic neurons in the raphe, and
VMAT2 conditional knock-out mice, which lack the vesicular monoamine transporter specifically in
serotonergic neurons. In both models, baseline cell proliferation was unchanged. We then quantified
the survival of newborn neurons. While 50 to 70% of newly generated cells in the SGZ die normally
within four weeks after birth, cell survival was significantly increased (two- to four-fold) in the serotonin-
depleted animals. This marked increase in survival is not a developmental effect, since animals
injected with the serotonin synthesis inhibitor PCPA during the first two postnatal weeks did not show
increased survival of newborn neurons in the adult hippocampus. In contrast, chronic treatment of wild
type adult mice with PCPA did increase survival of newborn hippocampal neurons. The newborn cells
in serotonin-depleted mice appear to progress normally through the different maturation steps to
become neurons, as shown by co-localization studies of BrdU with mature/immature neuronal markers
like calretinin, calbindin, doublecortin, and neuN. Administration of the 5-HT1A agonist, 8-OHDPAT
normalized the changes in neurogenesis in the Pet1 KO mice. Overall, these results indicate that
serotonin chronic 5-HT depletion increases the survival of newborn neurons in the hippocampus and
that this effect is mediated by lack of activation of 5-HT1A receptors.

P2.009

Changes in input resistance following induction of long-term synaptic depression

Gasselin, C. (Marseille)', Debanne, D. (Marseille)’
"Fac. de Médecine - Secteur Nord - Univ. de la Méditerranée, INSERM U.641 - Neurobiologie Canaux
loniques, CS80011, Marseille, France

Synaptic plasticity is not the exclusive mode of memory storage, and persistent regulation of voltage-
gated ionic channels also participates to information storage. Long-term changes in neuronal
excitability have been reported in several brain areas following learning. In central neurons, long-
lasting synaptic modifications such as long-term potentiation (LTP) and depression (LTD) are
associated with synergistic changes in postsynaptic neuronal excitability. Synergistic potentiation in
synaptic and intrinsic excitation may eventually lead to hyper-excitable brain circuits if they are not
compensated. In CA1 neurons, large LTP is associated with a decrease in input resistance (IR) and
intrinsic excitability, indicating the presence of a continuum linking synergistic and homeostatic intrinsic
plasticity following LTP induction (Campanac et al. J Neurosci. 2008). We examined here whether
such as continuum also exists on the LTD side.

CA1 pyramidal cells were whole-cell recorded in hippocampal slices obtained from P15-20 rats.
Excitatory post-synaptic potentials (EPSPs) were evoked at 0.1 Hz by the stimulation of the Schaffer
collaterals. The apparent IR tested with hyperpolarizing pulses was monitored. LTD was induced by 3-
5 episodes of low frequency (3 Hz, 5 min) stimulation. IR and the EPSP amplitude-slope relationship
(A/P) were decreased following the first stimulation episode inducing moderate LTD (~20%). In
contrast, they were increased following the fourth and fifth stimulation episodes producing large LTD
(~50%). These changes were blocked by 1 uM ZD7288 suggesting that these modifications involve
the regulation of the hyperpolarization-activated cationic h-current. Next, we tested the role of
glutamate receptors. In the presence of the NMDA receptor antagonist D-AP5, IR was found to be
increased following the first 3 Hz episode. In conclusion, moderate levels of LTD are associated with a
NMDA receptor-dependent regulation of h-channel activity that is responsible for the decrease in both
IR and A/P. Our work provides the first demonstration for the presence of a continuum linking
synergistic and compensatory changes in excitability following LTD induction. Thus, synergistic and
homeostatic plasticities are combined within a single learning rule.

P2.010

Human embryonic stem cells as a tool to monitor human neurogenesis in vitro and screen for
neurogenesis-promoting agents

Georges, P. (Evry)1, Boissart, C. (Evry)1, Poulet, A. (Evry)1, Maury, Y. (Evry)1, Peschanski, M. (Evry)1,

Benchoua, A. (Evry)'
"CECS INSERM UEVE UMR 861, Evry, France
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Neuro-regenerative medicine is based on the hypothesis that neurogenesis may be re-introduced into
the adult brain to counteract the neuronal loss associated with neurodegenerative diseases.
Consequently, there is an increasing need for accurate in vitro models which allow high throughput
screening of potential drugs with a positive effect on human neurogenesis. Human embryonic stem
cells (hESC) do not only represent a wonderful hope for cell-based replacement, they are also a
unique tool to model early developmental events in particular the very first step of neurogenesis. This
has dramatically increased the possibility to screen for therapeutical effects of chemicals on
generation of newly form human neurons.

We have focused our work on using hESC to develop tools to monitor many aspects of human
neurogenesis in vitro in formats amenable to High Content Screening (HSC). We have developed a
protocol which allows the isolation of a highly neurogenic neural stem cells population (NSC) from
hESC which share several features with NSC found in foetal and adult brains. We have then
developed, miniaturized and automated several tests which allow the quantification of the proliferation
and the terminal differentiation of these progenitors into functional neurons into an HCS format. We
have started using these tools to screen for small molecules with known biological target for a positive
effect on neurogenesis.

P2.011

In vivo corticostriatal spike-timing-dependent plasticity in enriched environment rats
Gioanni, Y. (Paris)1, Herera-Morrera, T. (Paris)z, Venance, L. (Paris)3

'INSERM U667/CIRB, INSERM U.667 - Dynamique des Réseaux Neuronaux, Paris, France,
’INSERM U667 / CIRB, Paris, France, INSERM U667/ CIRB, Paris, France

Striatum, the main input nucleus of basal ganglia, process information from the whole cerebral cortex.
The corticostriatal plasticity is involved in sensory-motor learning and cognitive processes. We have
previously reported the existence of a bidirectional spike-timing-dependent plasticity (STDP), a
Hebbian learning rule, in corticostriatal slices (Fino et al., J. Neurosci., 2005). Here, we investigated in
vivo corticostriatal STDP in rats. The oro-facial area of the somatosensory cortex was electrically
stimulated while intracellular recordings of the medium spiny neurons were performed in the striatum,
on anesthetized (chloral hydrate) rats. Paired stimulations between cortical or facial cutaneous
stimulus (pre-stimulation), and intracellular suprathreshold depolarisation (post-stimulation) consisted
of 100 stimuli at 1Hz. Results were taken into consideration for a minimal post-protocol time of 45min,
up to more than one hour. A synaptic plasticity was observed in a vast majority (80%, n= 70). With
pre-post pairings, a long-term depression (LTD) was induced in most of the cells, in a time window of 5
to 150ms. With post-pre pairings, a LTD was mostly elicited (5-120ms), while a few neurons displayed
a long-term potentiation (LTP), in a short (10-20ms) and large (70-10ms) time windows. Thus, as we
mainly observed a unidirectional STDP, we tested different experimental conditions that could unveil
bidirectional STDP. Namely, corticostriatal STDP was assessed in rats maintained in enriched
environment for 2 months. The probability to induce LTP with post-pre pairings was significantly
increased. Furthermore, with light anaesthesia and painless contention, the occurrence of LTP was
even more favored. These results indicate that corticostriatal STDP occurs in vivo with different
characteristics than in vitro. Indeed, the time window of plasticity induction is much larger in vivo,
which could allow a modulation of the coincidence detection of cortical input in a wide time range.

P2.012

Mechanisms of neuronal plasticity during learning and memory at single-neuron resolution

Gouty-Colomer, L.-A. (Rotterdam)1, Hosseini, B. (Rotterdam)1, Kushner, S. (Rotterdam)1
"ERASMUS - University Medical Center, Dept of Psychiatry, Rotterdam, Netherlands

The biology of memory is among the most fundamental questions in modern neuroscience. In recent
decades, detailed studies have advanced our understanding of how memories are formed. However,
further progress has been limited by the sparse encoding of memories, since only a minority of
neurons participate in storing a particular experience
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Recent data indicate that ~25% of lateral amygdala neurons exhibit changes in firing rates and
synaptic plasticity during fear conditioning. At the molecular level, ~25 % of lateral amygdala neurons
also express the immediate early-gene Arc after fear conditioning, consistent with the known function
of Arc in memory consolidation, and highly suggestive that Arc transcription occurs selectively in
neurons of the fear memory trace. Therefore, we used the Arc-dVenus reporter mice to visually-
identify these neurons in situ. Our goal is to characterize the mechanisms of plasticity occurring
selectively in neurons activated during fear learning. Through patch-clamp recordings of dVenus-
labelled cells compared to their non-dVenus neighbours, we aim to identify the electrophysiological
signature of individual neurons responsible for memory encoding and maintenance. Active properties
of Arc+ versus Arc- neurons are investigated, as well as synaptic inputs and short-term plasticity.
Further, the Arc-dVenus mice permit a unique ability to examine the precise anatomical location,
morphology, and gene expression profile of individual neurons in a fear memory network.

P2.013

VEGF modulates the synaptic transmission during embryonic development
Guerit, S. (Talence)1, Bikfalvi, A. (Talence)1, Branchereau, P. (Talence)2

"Lab. Angiogenese Microenvironnement Cancers, INSERM U1029, Talence, France, ’INCIA -
Université Bordeaux, UMR CNRS 5287, Talence, France

The nervous and the vascular system share similarities and are closely connected. They are both
highly branched and form a ramified network that spread in the whole organism. A few studies, aiming
at identifying the effect of the pro-angiogenic key factor Vascular Endothelial Growth Factor (VEGF) on
neuronal activity, have been conducted in the adult central nervous system. However, it is not known
whether VEGF acts on neuronal networks during their ontogeny. In the present study, we asked
whether VEGF directly interacts with the neural network during development. Using an
electrophysiological approach, we focused on the effect of VEGF on embryonic spinal lumbar
motoneurons (MNs). Our results demonstrated that VEGF acts on the synaptic transmission by
specifically increasing the frequency of the GABA/glycinergic events. Interestingly, we found that this
modulatory effect occurs during a developmental time-window and is present at early developmental
stages. Further studies are required to identify which VEGF receptor(s) and signalling pathway are
involved in this regulatory effect. Taken together, our data emphasize a new role for VEGF in the
functional maturation of the neuronal networks. Blockade of VEGF expression or activity may play an
important role in early MNs degeneration.

*Bikfalvi A. & Branchereau P. are Co-senior authors.
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Role of proBNDF secretion in the development of GABAergic synapses
Guimond, D. (Marseille)1, Langlois, A. (Marseille)1, Thalman, C. (Marseille)1, Ferrand, N. (Marseille)1,
Gaiarsa, J.-L. (Marseille)', Porcher, C. (Marseille)’

"INSERM U901, INMED, Marseille, France

Over the past decade it has been established that brain-derived neurotrophic factor (BDNF) plays a
critical role in activity-dependent processes such as synapse development and plasticity. BDNF is
synthesized from large precursor proteins that are proteolytically cleaved either intracellularly or
extracellularly to yield mature proteins. Until recently, only mature BDNF (mBDNF) was considered
biologically active. This view was challenged by findings showing that exogenous proBDNF induces
apoptosis in peripheral neurons and facilitates long-term depression (LTD) in the hippocampus. The
expression of proBDNF is developmentally regulated, and the extracellular proBDNF/mBDNF ratio is
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under the control of neuronal activity. Despite the importance of activity-regulated proBDNF
expression for brain development and neuronal function and the opposed biological effects of
proBDNF and mBDNF, few studies have addressed the importance of proBDNF in synaptic plasticity.
In this study, we sought to analyze the impact of proBDNF on GABAergic synapse development. To
this end we used a combination of molecular, cellular and electrophysiological techniques in cultured
hippocampal neurons and in hippocampal organotypic slice cultures. We first demonstrated that
endogenous release of proBDNF leads to a rapid decrease in GABA receptor (GABAaR) cell surface
expression followed by a cytoplasmic diminution of total GABAxRs. We then provided evidence that
exogenous proBDNF reduces synaptic GABAergic transmission. This morphological and functional
reduction of GABAergic synapses triggered by proBDNF was blocked in the presence of an antagonist
of the proBDNF receptor p75 and rescued by exogenous application of mBDNF. We further
demonstrated a direct regulation of the GABAAR gene by the proBDNF/p75 signaling pathway.
proBDNF causes a decrease in transcripts level, suggesting that transcriptional regulation of
GABARs is altered. Our study reveals that proBDNF is a potent regulator of GABAergic transmission
during neuronal development.

P2.015
Increase in polysialyltransferase gene expression during mnesic processes in adult rat
hippocampus

Guiraudie-Capraz, G. (Marseille Cedex 15)', Chaillan, F.A. (Marseille Cedex 15)", Truchet, B.
Marseille Cedex 15)", Mourre, C. (Marseille Cedex 15)', Roman, F.S. (Marseille Cedex 15)’
Université de Provence, CNRS UMRG6149 LNIA,Equipe de Neurobiologie des Processus Mnésiques,

Marseille Cedex 15, France

Neural cell adhesion molecule (NCAM) is frequently associated with polysialic acid (PSA), and its
function is highly dependent on polysialylation through activity of STX and PST enzymes. PSA-NCAM
plays an important role in synaptic plasticity in the hippocampus. Learning and memory neural
substrates could reside in the ability of synapses to undergo long-term changes in efficacy on
widespread brain neural networks (Hebb's theory). Long-term potentiation (LTP) is a major candidate
for such synaptic changes leading to a stable long-term memory.

In our study, we assess the involvement of STX and PST enzymes in LTP and memory in adult rat.
Firstly, we investigated whether unilateral LTP induction in dentate gyrus (DG) in vivo, triggered NCAM
polysialylation by STX and PST produced in the hippocampus. Secondly, we investigated STX and
PST expression pattern during learning and memory processes using a hippocampus-dependent
olfactory task. Using semi-quantitative RT-PCR, we found that levels of STX and PST mRNA
significantly increased from the onset of hippocampal LTP and remained high during the maintenance
of DG-LTP for at least 4 hours. This rapid increase in polysialyltransferase gene expression occurred
in both hippocampi, probably resulting from bilateral LTP induction by strong unilateral high frequency
stimulations distributed on the median perforant path. Thus, LTP triggers interhemispheric molecular
changes in the hippocampal networks. During the behavioural training, we assessed STX and PST
mRNA level in the hippocampus. Results showed a significant increase of PST expression in relation
to the learning stage of animals and no change in STX expression.

This study is the first to describe the effects of LTP induction and maintenance on
polysialyltransferases expression in vivo. Our findings indicate that hippocampal synaptic remodelling
requires NCAM polysialylation. Moreover, results form our LTP and behavioural studies strongly
suggest two distinct roles for STX and PST enzymes: while STX is probably involved in the
proliferation of neural progenitor cells, PST could play a key role in synaptic plasticity of mature neural
networks.
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Cell-specific urotensin ll-related peptide gene expression reveals the occurrence of a common
cis and trans transcriptional regulatory mechanism during motoneuron cell differentiation

Hameury, E. (Mont Saint Algnan) Tostlvmt H. (Parls) Cartier, D. (Mont Saint Algnan) Gilardi, P
(Parls) Bizet, P. (Mont Saint Algnan) Anouar, Y. (Mont Saint Algnan) Lihrmann, I. (Mont Saint
Algnan)

Un/verSIty of Rouen, INSERM U982, Neuronal and Neuroendocrme Differentiation and
Communication Laboratory, Mont Saint Aignan, France, ’Muséum National d'Histoire Naturelle CNRS
UMR 7221, MNHN UMS 501, Evolution des Régulations Endocriniennes, Paris, France, }INSERM
U784, Génétique Moléculaire du Développement, Paris, France

The urotensin Il (Ull) and Ull-related peptide (URP) genes are expressed by motoneurons of the
spinal cord and brainstem in vertebrates. Previous studies have shown that Ull and URP gene
expression in motoneurons starts during neuronal tube development and is concomitant with
motoneuron lineage establishment in rat and chicken. The aim of this study was to decipher the
transcriptional mechanisms involved during ontogenesis to drive the specific expression of urotensin Il
genes in motoneurons. Using the chick URP promoter as a model, we first identified by in ovo
electroporation a 4-kb URP promoter, able to drive motoneuron-specific LacZ gene expression in chick
embryo. Progressive 5' deletions of this fragment allowed us to identify a 500 bp fragment sufficient to
direct specific LacZ gene expression in motoneurons. By using bioinformatics, we identified within this
fragment two modules involved in the regulation of the homeobox gene Hb9, which is expressed
selectively by motor neurons in the developing CNS. Transgenic analysis showed that the deletion of
each module leads to a partial loss of the LacZ expression, while the deletion of both is followed by a
total loss of the signal. On the contrary, the fusion of the two modules in an artificial promoter allowed
the recovery of LacZ expression in motoneurons. In the Hb9 gene, these regions bind a complex of
transcription factors including bHLH proteins and LIM-HD factors. The co-expression, in the whole
spinal cord, of the 4-kb promoter and of a chimeric protein which mimics the complex bHLH-LIM-HD
led to an ectopic LacZ expression, outside the motoneuron domain. Altogether, these results indicate
that motoneuron-specific URP gene expression may be achieved using the combination of two
modules which could bind a protein complex containing bHLH and LIM-HD factors. The similarity
observed between the cis and trans-regulatory mechanisms of the Hb9 and URP genes indicates the
occurrence of a common transcriptional program mediated by a set of specific factors acting at a
certain stage of motoneuron differentiation. We propose that URP gene, like Hb9 gene, may be
involved in specific steps following the establishment of newly differentiated motoneurons, to
consolidate and maintain post-mitotic motoneuron identity.

P2.017

Role of pleiotrophin during the ontogenesis of mouse cerebellum

Hamza, M. (Mont Saint Aignanf, Basille, M. (Mont Saint Algnan) Tassery, C. (Mont Saint Algnan)
Parent, B. (Mont Saint Algnan) Raisman-Vozari, R. (Parls) Vaudry, D. (Mont Saint Aignan) ', Burel,
D (Mont Saint Algnan)

'INSERM U982, Laboratoire de Différenciation et de Commun/cat/on Neuronale et Neuroendocrine,
IFRMP23, Université de Rouen, Mont Saint Aignan, France, ’INSERM U679, Laboratoire de
Neurologie et Thérapeutique Expérimentale, Hopital de la Salpétriere, Paris, France

Cellular migration with differentiation and proliferation are the three main steps of the development of
the central nervous system. These processes are under control of various actors such as
neurotransmitters, neuropeptides and extracellular matrix molecules. Among them, the pleitrophin
(PTN) has been described as a pro-migratory and a pro-differentiating secreted cytokine. In rodent
cerebellum, PTN is mainly localized in the external granule layer (EGL) and the molecular layer (ML)
of immature cerebellum with a high expression during the first postnatal week. These data suggest
that PTN could have a role during the crucial phase of cerebellum postnatal development. So we first
undertook to characterize the profile of expression of the PTN system in mouse cerebellum. Our
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results confirmed the presence of PTN in the EGL and ML from PO to P12. Its expression increases
during the first 4 postnatal days before decreasing until adulthood. We also localized the two PTN
receptors RPTP¢ and Syn3 in Purkinje cells and immature granule cells during the first postnatal
week. The cerebellar level of RPTPE reaches with a peak at PO and P12 while Syn3 expression
increases from PO to P4 and then decreases slowly until adulthood. The presence of RPTPE and Syn3
during cerebellum ontogenesis suggests that PTN could contribute to the formation of the cerebellar
cell layers by acting directly on the immature granule cells or indirectly via the Purkinje cells. In order
to test this hypothesis, we investigated the effect of PTN on cultured immature granule cells by time-
lapse video-microscopy. Our results show that PTN significantly stimulates the migration of granule
cells through Syn3 and/or RPTP¢ in vitro. However, in vivo injections of PTN at the surface of the
cerebellar cortex induce an atrophy of Purkinje cells and an exacerbated apoptosis of differentiated
granule cells.

Altogether, these results indicate that PTN controls the migration of immature granule cell migration
but also the development of the Purkinje cell trees and the apoptosis of differentiated granule cells. All
these effects are associated to a precise spatio-temporal profile of PTN expression during the
postnatal ontogenesis of the mouse cerebellum.

Supported by Interreg 4A AdMiN and LARC-Neurosciences.
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Impaired hippocampal long-term depression and defective spatial learning and memory in
Scribble1 conditional knock-out mice

Hilal, M. (Bordeaux)', Moreau, M. (Bordeaux)', Piguel, N. (Bordeaux)', Papouin, T. (Bordeaux)',
Abada, Y.-S. (Bordeaux)', Richard, E. (Bordeaux)', Abrous, D.N. (Bordeaux)', Oliet, S.H.R.
Bordeaux)', Montcouquiol, M. (Bordeaux)', Sans, N. (Bordeaux)'

Neurocentre Magendie, INSERM U862, Bordeaux, France

Scaffold proteins at the post-synaptic density regulate the strength of synaptic activity by organizing
neurotransmitter receptors and other associated signaling proteins, which are required for normal
learning and memory. Scribble1 (Scrib1) is a scaffold protein that belongs to the LAP (leucine-rich
repeats and PDZ domains) proteins family, with 16 leucine rich repeats and 4 PDZ (PSD-95/DIg/Z0-1)
domains. Our previous work with a spontaneous mouse model for Scrib1 has identified an important
role for the protein in synaptogenesis and actin polymerization. Here we used conditional knock-out
mice presenting a specific loss of Scrib1 in the forebrain to extend and complete our understanding of
Scrib1 role(s) in the central nervous system. Mice lacking Scrib1 in principal neurons exhibited
impairment in spatial learning and memory in the Morris water maze test compared to wild type ones.
We also observed a decrease in spine density and altered dendritic morphology of hippocampal CA1
pyramidal neurons. Additionally, these neurons had normal probability of glutamate release but an
overall decrease in basal synaptic transmission. When tested for synaptic plasticity, CA1 pyramidal
neurons revealed an altered synaptic depotentiation whereas long-term potentiation was normal. Our
in vitro results show a decrease in AMPAR endocytosis in neurons in which Scrib1 was
downregulated, which could explain these electrophysiological characteristics. Importantly, this puts
forward a functional link between synaptic depotentiation and learning and memory processes. Finally,
these results suggest an original and critical role for Scrib1 in AMPAR endocytosis that affects
synaptic function and plasticity, dendritic morphology and higher cognitive functions.

P2.019
The pH-dependent inhibition of native GABA, receptors by HEPES and related buffers masks
the physiological sensitivity of GABA, receptors to protons

Hugel, S. (Strasbourg)', Kadiri, N. (Strasbourg)?, Rodeau, J.-L. (Strasbourg)?, Gaillard, S.
(Strasbourg)?, Schlichter, R. (Strasbourg)?
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'Institut des Neurosciences Cellulaires et Intégratives, CNRS UPR 3212, Dépt. Nociception et
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Artificial pH buffers such as HEPES are extensively used to control extracellular pH (pH,) to
investigate the effect of H" ions on GABA, receptor (GABAAR) function. We studied the effect of pH,
on the currents induced by GABA or GABAAR agonists under conditions where pH, was controlled
with bicarbonate or different concentrations of artificial pH buffers. Changing HEPES concentration
from 1 to 20 mM at constant pH, strongly inhibited the currents induced by submaximal GABA
applications on cultured neurones from spinal cord dorsal horn (DH), dorsal root ganglia, and
cerebellar granule cells (GC), increasing by two fold the ECs, for GABA in DH neurones and GC.
Neither glycine- nor glutamate-induced currents were inhibited by HEPES. Submaximal GABAAR-
mediated currents were also significantly inhibited by 20 mM PIPES, MOPS, TRIS or imidazole.
PIPES and HEPES, both piperazine derivatives, similarly inhibited GABAAR, whereas the other pH
buffers had significantly weaker effects and MES had no effect. HEPES-induced inhibition of
submaximal GABAR-mediated currents was not modified by diethylpyrocarbonate, a histidine-
modifying reagent, and was therefore not related to the H*- induced potentiation involving histidine 267
of the B subunit. HEPES-induced inhibition of submaximal GABAAR-mediated currents was not
modified by flumazenil, and was therefore not involving the benzodiazepine binding site on GABAARSs.
This inhibition was independent of the membrane potential, of intracellular CI" concentration and of
HCOj ions, but depended on pH,. With the physiological HCO3;/CO, buffer, changing pHe from 6.8 to
7.8 by saturating the solutions with different CO,/O, mixtures had no effect on submaximal GABAAR-
mediated currents. However, such changes in pH, in the presence of 20 mM HEPES had a strong
effect on these currents. Thus, inhibition of GABAARs by HEPES depended on pHe, leading to an
apparent H™-induced inhibition of DH GABA,Rs that did not reflect to the pH sensitivity displayed by
these receptors in both low and physiological buffering conditions.

These data indicate that protonated HEPES was responsible for this inhibition.

P2.020
Maturation of synaptic plasticity in the postnatal prefrontal cortex of Reelin Haploinsufficient
Mice

)"?#® Lassalle, O. (Marseille)"*®, Gonzalez Campo, C. (Bordeaux)*, Chavis, P.

lafrati, J. (Marseille
gMarseiIIe)m’3
INSERM U901, Marseille, France, 2Université de la Méditerranée UMR S901, Marseille, France,

3Inmed, Marseille, France, *INSERM CRI U862, Bordeaux, France

The extracellular matrix protein reelin is a large secreted glycoprotein present in the central nervous
system. Reelin binds to different family of cell surface receptors : the very-low-density lipoprotein
receptor (VLDLR) and the apoliprotein E receptor 2 (ApoER2), and to cell adhesion molecule of the
integrin family (a3B1). Reelin plays a crucial role in the development of laminated structures where it
participates to migration, neuronal positioning and dendrite outgrowth. In the postnatal brain, reelin
regulates several aspects of synaptic maturation. We have previously shown that reelin controls the
maturation and the homeostasis of NMDA receptors in vitro.

To investigate functional and morphological consequences of reduced levels of reelin ex vivo, we
studied the maturation of glutamatergic synapses in the prefrontal cortex (PFC) of the Heterozygote
Reeler Mice (HRM). In a longitudinal study, we combined electrophysiological and imaging
approaches to characterize synapses between layer 2/3 and layer 5/6 in PFC slices. We found that
HRM display a transient lower synaptic strenght due to a delay in the maturation of AMPAR/NMDAR
ratio. NMDA-dependent Long Term Potentialisation is completely abolished in HRM during early
postnatal stages compared to wild type mice. We speculate that the negative impact in developmental
events due to a decrease in reelin content could lead to abnormal functioning of the PFC.
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PICK1-dependent reorganisation of endogenous AMPARs during chem-LTP in cultured
hippocampal neurons

Jaafan N. (antol) Henley, J.M. (antol) Hanley, J.G. (Brlstol)
"MRC Centre for Synaptic Plasticity, School of Medical Sciences, School of Biochemistry, University of
Bristol, Bristol, United Kingdom

The expression of long-term potentiation (LTP) is governed largely by modulation of postsynaptic
ionotropic glutamate receptors, especially through regulated trafficking of specific AMPA receptor
subunits to the cell surface. AMPA receptors (AMPARSs), which are tetramers of GIluA1 to GluA4
subunits, mediate rapid excitatory synaptic transmission. The presence of the edited GluA2 subunit
critically determines AMPAR properties. AMPARSs that lack the GIuA2 subunit are permeable to
calcium, exhibit rapid kinetics and high conductance, and are inwardly rectifying.

The transient expression of calcium-permeable GluA2-lacking AMPARs at the postsynaptic membrane
has been proposed as a mechanism for initiating and stabilizing the long-term changes in synaptic
transmission that underlie LTP. While these observations indicate that the regulation of GluA2-lacking
calcium-permeable AMPARs is important for input-specific long-term synaptic plasticity, the molecular
processes that mediate switching between calcium-impermeable GluA2-containing AMPARs (ClI-
AMPARs) and calcium-permeable GluA2-lacking AMPARs (CP-AMPARSs) remains unknown in
cultured hippocampal neurons. We demonstrate that glycine-induced chemical LTP causes transient
changes in surface AMPAR subunit composition in cultured hippocampal neurons. At both the
postsynaptic density and at extrasynaptic sites, we observe a rapid incorporation of endogenous
GluR2-lacking AMPARs after 5 min and a late insertion of GluR2-containing AMPARs after 20 min
following chem-LTP induction. These results are in agreement with a previous report showing the
transient incorporation of CP-AMPARSs and their replacement by GIuA2 containing AMPARs ~25 min
after pairing-induced LTP. Our data also indicate that a proportion of surface AMPARSs are internalised
and may contribute to the newly inserted pool of AMPARSs in response to the LTP-inducing stimuli.
Based on our results we suggest a mechanism in which PICK1 regulates incorporation of CP-AMPAR
by retaining GluA2 containing AMPARs away from the synapse.

P2.022

Anti-apoptotic effect of the opioid remifentanil in the developing mice brain

Jégou, S. (Rouen) Tourrel, F. (Rouen)'? , Kwetieu de Lendeu, P. (Rouen)', Donval, L. (Rouen)"?,
Marret, S. (Rouen)"?  Dufrasne, F. (Bruxelles)*, Dureuil, B. (Rouen)?, Laudenbach, V. (Rouen)"”,
Gonzalez B. (Rouen)

'Institute for Biomedical Research, EA 4309 NeoVasc, IFR 23, Rouen, France ’Rouen University
Hospital, Department of Anesthetics and Intensive Care, Rouen, France, Rouen University Hospital,
Department of Neonatal Paediatrics and Intensive Care, Rouen, France, ‘ULB, Laboratory of
Pharmaceutical Organic Chemistry, Bruxelles, Belgium

Remifentanil can be used during cesarean section under general anaesthesia, especially in pre-
eclamptic parturients, and neonatal intensive care units. Clinical remifentanil formulation Ultiva
contains glycine as vehicle (3.6 mM Glycine/50 uM remifentanil). Its use in a context of potentlal
prematurity and the doubts emitted about the innocuousness of opioids in the NEOPAIN study
strongly leads to explore this morphinic agent during development. It is known that opioids can
modulate NMDA receptor (NMDA-R) activity and induce hyperalgesia. Furthermore, NMDA-R is
involved in excitotoxic lesions genesis in newborn. We previously showed that NMDA exerted a dual
effect on |mmature neocortex: pro-necrotic in deep mature layers, and anti-apoptotic in superficial
immature Iayers We evaluated the potential necrotic and apoptotic effects of remifentanil, alone or
associated with glycine (Ultiva), in mice developing brain. Acute cerebral slices from postnatal day 2
mice were treated with the different compounds in basal (aCSF) or excitotoxic conditions (NMDA).
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Ultiva (10-240 uM) had no impact on necrotic death. In contrast, 50 uM Ultiva significantly reduced
caspase-3 activity, Bax and cleaved caspase-3 contents. Immunohistochemical data showed that
neuroprotective effect of Ultiva targeted the neocortex. Ultiva's effect was reversed by the p antagonist
naloxone and the NMDA antagonist MK801. In presence of 12.5 yM NMDA (ineffective dose),
association of 25 yM remifentanil and 1.8 mM glycine exerted a synergic inhibitory effect on apoptotic
death whereas it was devoid of necrotic action. Furthermore, 50uM remifentanil and 12.5 yM NMDA,
without glycine, significantly reduced apoptosis. The present data indicate that Ultiva had no pro-
necrotic effect but exerted an anti-apoptotic action in immature mouse brain, in basal as well in
excitotoxic conditions. The Ultiva's action involved activation of y and NMDA receptors. Considering
the suspicion about the safety of anaesthetics in neonates, these results reassure as for the use of
Ultiva in a neonatal context. Supported by “la Fondation Motrice”, the University of Rouen, INSERM,
ANR, FEDER, Région Haute-Normandie and the LARC Neuroscience network.

1 Anand, KJ et al., Lancet 2004; 2 Desfeux A et al., Cereb Cortex 2010

P2.023
Persistent post-lesion cell body response in a sub-population of bulbospinal respiratory
neurons after chronic cervical spinal cord hemisection

Kastner, A. (Marseille)1, Darlot, F. (Marseille)1
"Faculté Saint-Jéréme - Univ. Paul Cézanne, CRN2M-UMR CNRS 6231-USC INRA 2027,Dépt.
Physiologie Neurovégétative (PNV), Marseille, France

After an injury in the CNS, the ability of injured axons to regrowth may in part depend on the level of
the cell body response to injury. Thus, the persistence or not of such cell body response during the
weeks and months following the injury may determinate the level of spontaneous anatomical plasticity
and the efficiency of reparative strategies applied after a chronic CNS injury. Therefore, we analyzed,
after a chronic cervical C2 hemisection, the expression of some markers of post-lesion neuron
response, NO synthase, c-jun and HSP27, known to be induced after a PNS injury and to play a role
in axon growth. The analysis was realized on the bulbospinal respiratory neurons in the medulla, and,
for comparison, in the gigantocellularis nucleus. One month after spinal hemisection, NO synthase
appeared in a subset of axotomized respiratory neurons, among 25% of them. This same neuron sub-
population, one month post-injury, was also characterized by the co-localisation of the 3 analyzed
markers, although HSP27 and c-jun were already expressed earlier in these neurons (at 7 days post-
injury). None of these markers were detected in the other axotomized respiratory neurons. A similar
pattern was also obtained 3 months post-injury and for the other analyzed region. This study shows
that a subset of medullary respiratory neurons remains responsive after a chronic spinal injury. Such
long-lasting cell body response may play a role in long-term respiratory pathways plasticity and
reactivation.

P2.024

Folate deficiency impairs hippocampal progenitor differentiation and synaptic plasticity
through alterations of cytoskeleton-related proteins

Kerek, R. (Vandoeuvre Les Nancy)', Akchiche, N. (Vandoeuvre Les Nancy)', Guéant, J.-L.
(Vandoeuvre Les Nancy)1, Bossenmeyer-Pourié, C. (Vandoeuvre Les Nancy)1, Daval, J.-L.
(Vandoeuvre Les Nancy)'

Fac. de Médecine - Nancy Université, INSERM U.954, Vandoeuvre Les Nancy, France

Dietary deficiency in methyl donors like folate (vitamin B9) is associated with elevated levels of
homocysteine, a risk factor for various neurodegenerative diseases. Folate deficiency has been shown
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to influence the normal development of the brain, with impaired cognitive functions involving the
hippocampus.

We studied the consequences of folate deficiency on hippocampal neuronal progenitors, the H19-7
cell line, which is known to display the properties of embryonic neurons. Folate deficiency leads to the
disruption of the one-carbon metabolism, with an increase of homocysteine concentration and
impaired neuronal proliferation, differentiation and synaptic functions.

The ability of neurons to polarize is crucial for the process of neurite growth, axon emergence and
synaptic plasticity. Cytoskeletal proteins involved in the formation of microtubules and neurofilaments
are determinant factors of neuronal polarity. We studied the effects of folate deficiency on these
proteins and our results showed a disruption of the cytoskeleton and a lack of cell polarization.
Analyses by Western blot and immunocytochemistry revealed significant abnormalities in the
expression and localization of the cytoskeletal components. Co-immunoprecipitation experiments
showed that the aggregation and subsequent degradation of actin, a component of neurofilaments,
was a result of the binding of homocysteine to this protein.

Regarding the potential use of neuronal progenitors in regeneration strategies, our observations
suggest that the folate status should be considered in order to improve cell survival and plasticity.

P2.025

Hippocampus morphological abnormalities and anterior commissure dysgenesis in SCHIP1
mutant mice

Klingler, E. (Paris)', Martin, P.-M. (Paris)®, Garcia, M. (Paris)?, Moreau-Fauvarque, C. (Paris)’,
Chareyre, F. (Los Angeles)4, Kawa-Kawakita, M. (Paris)s, Chedotal, A. (Paris)3, Giovannini, M.
Paris)s, Girault, J.-A. (Paris)z, Goutebroze, L. (Paris)2

Institut du Fer & Moulin (IFM), INSERM U.839, Equipe Contacts Axo-Gliaux, Paris, France, ®Institut
du Fer a Moulin, UPMC, Inserm, UMR-S 839, Paris, France, °Institut de la Vision, CHNO des Quinze-
Vingts, Inserm UMR-S 968, Paris, France, “Center for Neural Tumor Research, House Ear Institute,
Los Angeles, United States, ®Institut Universitaire d'Hématologie, Inserm, U674, Paris, France

SCHIP-1 was initially described as a component of axon initial segments and nodes of Ranvier, two
regions enriched in voltage-gated Na* channels, which are essential for the generation and
propagation of action potentials in myelinated fibers (Martin et al., 2008). SCHIP-1 is highly enriched in
the brain and six isoforms, encoded by the same gene, have been identified so far.These isoforms
differ by their N-terminal part but share a C-terminal domain including a ~40-residue leucine zipper
predicted to adopt a coiled-coil conformation.

To shed light on the possible role of SCHIP-1 in vivo we generated mutant mice in which the exon 10
of the gene was deleted, using a three-lox recombination strategy. Deletion of exon 10 was predicted
to introduce a premature stop codon in the conserved C-terminal domain, common to all SCHIP-1
isoforms. SCHIP1 mutant mice had mild age-dependent abnormalities of peripheral myelinated fibers.
In contrast they displayed early social interaction deficits, stereotyped movements, and behavioral
abnormalities sometimes associated with autism-spectrum disorders. Brain gross anatomy analysis
revealed dysgenesis of the anterior commissure, a bipartite tract interconnecting olfactory
structures/anterior piriform cortex and posterior piriform cortex of the temporal lobes. Defects in the
anterior commissure were already detectable at PO, before myelination, suggesting a role for SCHIP-1
in axon outgrowth and/or guidance. Adult mutant mice also showed abnormal compaction of the
pyramidal cells of the hippocampal CA3 region at the entrance to the dentate gyrus, which is likely to
result from defects in hippocampal development. These defects migth be cell-autonomous or/and rely
on defaults in axonal projections from the dentate gyrus toward the hippocampal CA3 pyramidal cell
layer. In order to further characterize these defects, we started to analyse hippocampal organization in
mutant mice during development by performing specific immunolabelings for the different cell sub-
types. We also initiate in situ hybridation experiments to determine SCHIP1 expression pattern during
development and in adulthood. Preliminary results showed that SCHIP1 is expressed at the level of
the CA3 pyramidal cell layer and in the dentate gyrus from PO to adulthood.
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Pool-specific regulation of motor neuron survival by neurotrophic support

Lamballe, F. (Marseille)1, Genestine, M. (Marseille)1, Caruso, N. (Marseille)1, Arce, V. (Marseille)1,
Richelme, S. (Marseille)1, Helmbacher, F. (Marseille)1, Maina, F. (Marseille)1
'Inst. Biol. Dev Marseille-Luminy (BDML) CNRS UMR 6216, Marseille, France

The precise control of motor neuron death and survival following initial innervations of skeletal muscle
targets is a key step in sculpting a functional motor system, but how this is regulated at the level of
individual motor pools remains unclear. Hepatocyte growth factor (HGF) and its receptor Met play key
developmental roles in both muscle and motor neurons. We generated mice (termed “Nes-Met”) in
which met is inactivated from mid-embryonic stages onward in the CNS only. Adult animals showed
motor behavioral defects suggestive of impaired innervations of pectoral muscles. Correspondingly, in
neonatal spinal cords of the same mice we observed death of a discrete population of pea3-
expressing motor neurons at brachial levels. Axonal tracing using pea3 reporter mice revealed a novel
target of pea3-expressing motor neurons: the Pectoralis Minor muscle. In Nes-Met mice, the
Pectoralis Minor muscle was initially normally innervated but, in parallel with death of motor neurons in
the corresponding motor pool, became progressively denervated. Therefore, HGF/Met signaling is
required for survival of Pectoralis Minor motor neurons during late embryogenesis. In contrast, the
survival of neighboring Met-expressing motor pools was not affected in mutant mice. Our results
demonstrate the exquisite degree to which outcomes of signaling by receptor tyrosine kinases are
regulated on a cell-by-cell basis. They also provide a model for one way in which the multiplicity of
neurotrophic factors may allow for regulation of motor neuron numbers in a pool-specific manner.

P2.027

Bidirectional actions of secreted BDNF on the efficacy of developing GABAergic synapses

Langlois, A. (Marseille)1, Diabira, D. (Marseille)1, Porcher, C. (Marseille)1, Gaiarsa, J.-L. (Marseille)1
"INMED-INSERM U901, Marseille, France

Network construction is a bidirectional process whereby neurogenesis, neuritic outgrowth and
synaptogenesis are balanced by neural death, neurite retraction and synaptic pruning. The brain-
derived neurotrophic factor (BDNF) has emerged as a major target-derived messenger for activity-
dependent development and synaptic plasticity. Like many peptide hormones or growth factors, BDNF
is synthesized as a large precursor (proBDNF) that is subsequently cleaved to generate the mature
form (mBDNF). Until recently, the mBDNF was considered to be the sole secreted and biologically
active ligand. Recent data have shown however that a significant proportion of BDNF is secreted as a
precursor, thereby inducing diametrically opposite cellular responses in neuronal cultures. Whether
proBDNF is secreted during development and how secreted proBDNF affects developing neuronal
network remain unknown.

In a previous study we found that ongoing glutamatergic synaptic activity triggers a long-lasting
potentiation of GABAergic activity (LLPgaga-a) in acute newborn rat hippocampal slices. LLPgagaa
induction required the secretion of BDNF and subsequent activation of specific TrkB receptor by the
mBDNF (Kuczewski et al., J Physiol, 2008). In the present study we explore the possibility that locally
secreted proBDNF might elicit alternative action on developing GABAergic synapses.

To this aim, we have studied the effect of bath applied aprotinin, a membrane impermeable plasmin
inhibitor that prevents the extracellular proteolysis of proBDNF. We found that aprotinin, prevents the
induction of LLPgaga.a in CA3 pyramidal neurons and uncovers a long lasting depression of
GABAergic synaptic activity (LLDgaga-a)- LLDgaga-a Was not observed in slices treated with the p75
receptor antibody or with the TAT-pep5, a p75" - signalling inhibitor.

These results suggest that

NTR

Copyright © 2011 Société des Neurosciences



1) in the developing brain, a significant proportion of BDNF is secreted as precursor, subsequently
cleaved to yield mBDNF in physiological conditions and that

2) trgﬁRaccumulation of endogenous proBDNF depresses developing GABAergic activity acting on
p75" .

P2.028
The G protein coupled receptor BAI3 might regulate neuronal morphogenesis and
synaptogenesis through the Rac1 signaling pathway

Lanoue, V. (Paris)1'2, Usardi, A. gParis)Z, Gautheron, V. (Paris)1, Bakouche, J. (Paris)1, Isope, P.
gStrasbourg)a, Mariani, J. (Paris)', Heintz, N. (New York)*, Selimi, F. (Paris)

CNRS - UPMC, UMR 7102, Paris, France, °CIRB - College de France, Paris, France, 3CNRS, UPR
3212, Strasbourg, France, “The Rockefeller University, Laboratory of Molecular Biology, New York,
United States

Neuronal morphogenesis and synaptogenesis constitute key steps in the formation of a functional
neuronal network. Abnormalities in these processes could lead to neurodevelopmental diseases such
as autism or schizophrenia. However, the molecular mechanisms controlling these events are not yet
fully understood. A new family of G protein coupled receptors, the Brain Angiogenesis Inhibitor (BAI)
receptors, has been identified in synaptic preparations. One member, the BAI3 receptor, was detected
in parallel fiber/Purkinje cell (PC) synapses purified from mice cerebella. To investigate the function of
BAI3 in the brain, we are using two transgenic mouse lines, which specifically express in PCs either a
truncated form of BAI3 coupled to GFP (SCT), or full length BAI3 receptor with a GFP insertion in its
cytoplasmic domain (FLT). Immunohistochemistry performed on cerebellar tissues from SCT and FLT
transgenic mice showed that the transgenes are expressed in PCs from postnatal day 10 and targeted
to dendritic spines. Quantitative analyses of the extension of climbing fiber innervation on PCs showed
a significant increase of this territory in FLT mice compared to wild type (WT), suggesting that
expression of this transgene leads to changes in the innervation of PCs in vivo. In parallel, we are
investigating the signaling pathway tethered to BAI3 either in heterologous (HEK293) cells or in
cerebella from SCT and FLT transgenic mice. Our preliminary results suggest that, as was shown
previously for BAI1, an intracellular partner of the BAI3 receptor is the protein ELMO1 known to
regulate Rac1 signaling. Rac1 is a small GTPase known to control dendritic morphogenesis and
synaptogenesis through its regulation of the actin cytoskeleton. We are now investigating a possible
role for BAI3 in these processes by studying the morphology of neuronal and non-neuronal cell lines
transfected with WT or modified forms of BAI3. Given the potential genetic link between BAI3 and
some symptoms of schizophrenia, our study will allow us not only to reveal key roles played by this
receptor in the formation of a functional neuronal network, but will also provide new insights in the
study of neurodevelopmental disorders.

P2.029

Schwann cell c-Jun regulates glial support for survival and regeneration of PNS neurons after
injury

Latouche, M. (London)1’2, Arthur-Farraj, P. (London)1, Wilton, D. (London)1, DaCosta, C. (London)1,
Mitter, R.1(London)1, Turmaine, M. (London)1, Behrens, A. (London)3, Mirsky, R. (London)1, Jessen, K.
London)

University College London, Department of Cell and Developmental Biology, London, United Kingdom,
CRICM, INSERM U 975- NEB, Paris, France, *Cancer Research, London, United Kingdom
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The ability of neurons to survive and regenerate after injury or disease depends strongly on their
surrounding glial cells. The Schwann cells, the glial cells of peripheral nerves, allow much more
effective neuronal regeneration to take place than their counterparts in the CNS. Therefore,
identification of Schwann cell regulators of nerve response to injury and pathology is critical for
understanding and helping the process of neuronal survival and regrowth. We recently identified the
transcription factor c-Jun as one of these regulators (Mirsky and Jessen 2008 Glia Vol 56 No.16
Pages 1552-1565).

We show here that c-Jun controls the extensive change in Schwann cell gene expression involved in
the generation of the denervated cell of injured nerves. Transcriptome analysis of the distal stump of
sciatic nerves 7 days after transection in mutant and control mice allowed us to identify 172 genes
which are abnormally regulated in the absence of c-Jun in Scwhann cells after injury. The most
promising candidates have been further studied in the nerve in response to injury and in purified
cultured Schwann cells in response to c-Jun expression. The corresponding proteins constitute
candidate glial regulators of the neuronal response to injury since the absence of c-Jun in Schwann
cells after nerve injury leads to dramatic impairment in functional recovery and axonal regeneration.
This is associated with a striking loss of dorsal root ganglion sensory neurons following Wallerian
degeneration. Using microfluidic chambers, we were able to further demonstrate that c-dJun controls
direct interactions between axons and denervated Schwann cells which support axonal regeneration.
Finally, we used adenoviral infection to enforce c-Jun expression in WIds nerves in vivo and showed
that c-Jun is sufficient to generate a growth-supportive nerve phenotype.

P2.030

From neural stem cells to brain tumors: a genetic analysis

Laurenson, A.-S. (Basel)1, Saini, N. (Basel)1, Jiang, Y. (Basel)1, Fischer, A. (Vienna)z, Knoblich, J.
Vienna)z, Reichert, H. (Basel)1
Biozentrum, University of Basel, Basel, Switzerland, °IMBA, Vienna, Austria

Increasing evidence suggests that stem cells are at the origin of many brain tumors in human. Neural
stem cells (NSCs) are characterized by the ability of self-renewal and unlimited proliferation and multi-
lineage differentiation. The asymmetric division of NSCs has to be tightly regulated as defects can
lead to tumorigenesis. Indeed, in Drosophila, mutations in genes that are involved in the asymmetric
division of NBs, such as brain tumor (brat), numb, or prospero (pros), result in the formation of brain
tumors. However, the molecular mechanisms that control the self-renewal and differentiation of NSCs
are poorly understood.

We use Drosophila as a model system to study the genes involved in the proliferative cell division of
brain NBs. The central brain of Drosophila contains about 100 lineages, each generated by an
identified NSC that is called Neuroblast (NB). Using a NB-specific Gal4 driver (insc-Gal4 and wor-
Gal4,ase-Gal80), we carry out a transgenic UAS-RNAI analysis of the roles of key developmental
control genes encoding cell fate determinants in the normal and abnormal proliferation of NBs. We
employ a genome-wide neuroblast screen to search for new candidate tumor sup1pressor genes and
explore their tumorigenic and metastasic potential by transplantation into host w'"' flies.

We show that knockdown of numb or a-adaptin or ap2-sigma in NBs using targeted RNAI transgenics
results in overgrowth in the central brain of Drosophila. Following transplantation, overproliferating
brain tissue induces tumors and metastasis into the host flies. By contrast knockdown of PP4-RNAi
does not induce overproliferating brain tissue and tumors after transplantation. We are currently
analyzing the tumorigenic and metastatic potential of knockdown and loss-of-function of these and
other candidate genes (obtained from our RNAI screen) involved in neural proliferation in brain NBs
and testing their possible roles in enhancing or suppressing tumor formation.
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Are group Il metabotropic glutamate receptors involved in Schaffer collateral LTP?

Le Bail, M. (Zurich)', Ster, J. (Zurich)', Gerber, U. (Zurich)’
Brain Research Institute, Neurophysiology, Zurich, Switzerland

The roles of group | and Il metabotropic glutamate receptors (mGIluRs) for the induction of LTD are
well characterized. However, earlier studies reported that (1S,3R)-ACPD, an agonist of both group |
and group Il mGIluRs, induces LTP in CA1 pyramidal cells (Bashir et al., 1993; Bortolotto et al., 1994;
Breakwell et al., 1996). In these studies, bath application of (1S,3R)-ACPD resulted in slow onset
potentiation of the EPSP evoked in CA1 by Schaffer collateral stimulation in rat hippocampal slices.
The objective of our study is to evaluate the contribution of group Il mGIuRs in this form of LTP. We
find that bath application of (1S,3R)-ACPD (10 mM, 20 min) induces slow onset potentiation of EPSPs
recorded in CA1 pyramidal cells in acute hippocampal slices of mouse (28.7 £ 2.7%, n=11/14, P<
0.0001). To determine whether the activation of group Il mGIuR is required for this form of LTP, we
bath applied (1S,3R)-ACPD in presence of LY341495 (3 mM, applied 20 minutes before (1S,3R)-
ACPD perfusion until the end of the recording), a selective group Il mGIuR antagonist. Under these
conditions, (1S,3R)-ACPD failed to induce slow onset potentiation of EPSPs (28.7 + 2.7% vs -1.5 +
4.5%, n=3/3, p=0.0128). In conclusion, activation of group Il mGIuR is necessary for ACPD-induced
LTP in CA1 pyramidal cells.

P2.032

Role of glia in chronic neuropathic and cancer pain

Lefévre, Y. (Bordeaux)', Vincent, P. (Bordeaux)', Amadio, A. (Bordeaux)', Miraucourt, L. (Bordeaux)',
Hachem-Delaunay, S. (Bordeaux)1, Dallel, R. (CIermont—Ferrand)z, Oliet, S. (Bordeaux)1, Mothet, J.P.
Bordeaux)', Nagy, F. (Bordeaux)', Nagy, D.L. (Bordeaux)'

Université Victor Segalen Bordeaux 2, Neurocentre Magendie - INSERM U.862, Interactions Glie-

Neurones, Bordeaux, France, ’Inserm U929 - Université d'Auvergne, Clermont-Ferrand, France

Nowadays, glia are thought to contribute to chronic pain. We recently investigated whether spinal glial
activation correlates with the apparition of pain symptoms in two different models of chronic pain in
rats (see poster by Ducourneau et al): a bone cancer pain model induced by injecting MRMT-1 rat
mammary gland carcinoma cells into the right tibia and a peripheral neuropathic pain model obtained
by right sciatic nerve ligation. We found that although chronic pain induced by spinal nerve ligation is
correlated with spinal astrocytic and microglial activation, this is not necessarily true for chronic pain
induced by bone cancer, suggesting that glia play different roles in the development and maintenance
of chronic pain in these two models.

Here we investigated the effect of functional inactivation of glia upon pain symptoms in these two
models. Mechanical allodynia and hyperalgesia were quantified using von Frey hairs and
incapacitance using dynamic weight bearing. Intrathecal administration of a single dose (2 nmoles in 5
uL vehicle) of the glia metabolism inhibitor fluorocitrate did not reduce mechanical allodynia and
hyperalgesia at day 21 in rats receiving intra-tibial injections of MRMT-1 cells as well as at day 14 in
neuropathic rats. We are currently investigating the effects of chronic administration of fluorocitrate in
the two models. Preliminary results suggest that chronic treatment with the microglia inhibitor
minocycline (daily 50 mg/kg IP) reduced pain symptoms in neuropathic rats. Finally, since astrocytes
have been shown to contribute to glutamatergic NMDA receptor-mediated transmission through d-
serine release, we investigated whether pain symptoms are NMDA receptor dependent in the two
models. Intrathecal administration of a single dose (25 nmoles in 5 pL vehicle) of the NMDA receptor
antagonist AP-5 significantly reduced mechanical allodynia and hyperalgesia in cancer rats as well as
in neuropathic rats. Further investigation will determine whether glia play a role in chronic neuropathic
and cancer pain through NMDA receptor modulation.
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tPA processing of ADAMTS4 ensures the degradation of neurocan, promoting axonal
regeneration and functional recovery after compressive spinal cord injury in rats

Lemarchant, S. (Caen)', Hebert, M. (Caen)', Gauberti, M. (Caen)', Chazalviel, L. (Caen)', Maubert, E.
(Caen)’, Agin, V. (Caen{, Gueye, Y. (Marseille)’, Féron, F. (Marseille)?, Petite, D. (Montpellier)®,
Mersel, M. (Montpellier)”, Ali, C. (Caen)1, Vivien, D. (Caen)1, Emery, E. (ZCaen)1

'INSERM U919 , Université de Caen Basse-Normandie, Caen, France, °CNRS UMR 6184, Marseille,
France, ’INSERM U583, Montpellier, France

The establishment of glial scar in response to injuries of the central nervous system (CNS) creates a
dense physical barrier around the lesion site as well as a chemical barrier due to the release of
chondroitin sulfate proteoglycans (CSPG) by reactive astrocytes. This inhibitory environment mainly
contributes to the failure of axons to regeneration leading to persistent functional impairments.
Compressive spinal cord injury (SCI) in rats causes an acute activation of astrocytes within the spinal
cord leading to a persistent glial scar at least 3 weeks later. Reactive astrocytes synthesize and
release large amounts of the main inhibitor of tPA (tissue Plasminogen activator), PAI-1 (type 1
Plasminogen Activator Inhibitor), into the extracellular space. We postulate, in the present study, that
the tPA/PAI-1 axis may have an influence on secondary damages occurring after SCI, especially on
axonal regeneration and glial scar. To address this question, we have first investigated the role of tPA
in primary mixed cultures of medullary neurons and astrocytes. Our results evidence that tPA leads to
a reduction of the glial reactivity and subsequent promotion of neurites growth. Then, we tried to
determine the molecular and cellular mechanisms by which tPA may promote neuritic growth. In vitro,
we evidenced that tPA is regulating the activity of a disintegrin and metalloproteinase with
thrombospondin motifs (ADAMTS4) known to control degradation of CSPGs such as neurocan.
Accordingly, in vivo, the administration of tPA, 24h after the injury, leads to a reduced glial
reactivity/scar and also favours the processing of the pro-ADAMTS4 into its active forms. Finally, we
evidenced that active ADAMTS4 may be responsible of a degradation of neurocan, then improving
axonal regeneration and functional recovery after SCI. This study highlights the relevance of tPA as a
key actor during SCI.

P2.034

Prenatal exposure to methylphenidate may alter the adult brain rewarding functions in male
rats

Lepelletier, F.-X. (Tours)', Castelnau, P. (Tours)', Chalon, S. (Tours)', Galineau, L. (Tours)’

"UFR Sciences Pharmaceutiques-Univ. F. Rabelais, INSERM U.930 - Biophysique Médicale, Tours,
France

Methylphenidate (MPH) is the gold standard medication for attention-deficit/hyperactivity disorder
(ADHD). This disorder affects 5% of children and frequently persists throughout adulthood. Since now,
little is known about the effects of MPH at the earliest stages of brain development. As MPH is a
psychostimulant, we investigated the reward system reactivity (RSR) from 21 postnatal days to
adulthood in a rat model mimicking an MPH prenatal exposure during the first trimester of pregnancy.
For this aim, MPH (10 mg/kg/day, s.c.) or its vehicle (saline) was injected to female Wistar rats from
the 13" to the 20" day of gestation. The RSR of the male progeny was evaluated in both groups in
basal condition and after a single or chronic exposure to cocaine (15 mg/kg per day or during 5 days
i.p., respectively). This was assessed via the observation of locomotor activity and c-fos
immunoreactivity that are altered by drugs of abuse.

Only the adult data of this work will be presented as interesting results were observed.

(i) Both MPH or saline prenatally exposed adult rats did not display distinct locomotor activities in
basal conditions.

Copyright © 2011 Société des Neurosciences



A single cocaine injection induced a significant and comparable increased locomotor activity in both
groups (p< 0.015). However, a 5 days treatment with cocaine induced a sensitization of the locomotor
effects in the MPH group (p=0.001) while the control animals did not show any significant difference
when compared to the acute condition (p=0.081).

(ii) Moreover, a single cocaine injection significantly enhanced c-fos immunoreactivity MPH animals vs
controls in regions belonging to the reward network (p=0.006 and 0.023 in the shell of the nucleus
accumbens and the cingulate cortex).

No difference between MPH and control groups was observed in non limbic regions (p=0.417 and
0.298 in the dorsal striatum and core of the nucleus accumbens).

Such preliminary findings suggest that a higher sensitivity of the MPH group vs controls to the effect of
cocaine that could be due to an altered RSR of adult male rats prenatally exposed to MPH. Further
experiments evaluating dopamine release in limbic regions of the reward network will be conducted in
this model to test this hypothesis.

P2.035

Mutation of the MAP1B-related gene futsch affects synaptic organization and function at the
Drosophila neuromuscular junction (NMJ)

Lepicard, S. (Montpellier)1, Franco, B. (Montpellier)1, Fagni, L. (Montpellier)1, de Bock, F.
gMontpeIIier)1, Parmentier, M.-L. (Montpellier)1, Talmat Amar, Y. (Montpellier)1

Institut de Génomique Fonctionnelle (IGF) CNRS UMR 5203 - INSERM U661 - Université Montpellier
1&2, Montpellier, France

Structural Microtubule-associated proteins (MAP) are known to control the microtubule cytoskeleton
organization, stabilization and function. Hence, they play an important role in neurite growth during
development. However, their role in synapse differentiation and function has scarcely been studied.
The Drosophila gene futsch is the homologue to the vertebrate MAP1B microtubule-associated protein
(Hummel et al., 2000). It is largely concentrated in the nervous system, and colocalizes with the
microtubule cytoskeleton at the Drosophila NMJ, a synaptic terminal consisting of a string of
varicosities. futsch mutants were reported to have fewer but bigger varicosities at this synaptic
terminal (Roos et al., 2000). However, the precise consequences of the loss of Futsch on subcellular
organization of synaptic components within the varicosities were never studied. Here we show that
Futsch is important for the organization of vesicles and active zones which has consequences
vesicules release at the Drosophila NMJ.

P2.036

EB3 stably links microtubules to ankyrin G in the axon initial segment

Leterrier, C. (Marseille)1’2, Vacher, H. (Marseille)1‘2, Fache, M.-P. (Marseille)1’2, Angles d'Ortoli, S.
gMarseiIIe)m, Castets, F. (Marseille)1‘2, Autillo-Touati, A. (Marseille)1'2, Dargent, B. (Marseille)1'2
INSERM U641-Neurobiologie des Canaux loniques, Marseille, France, Université de la
Méditerranée, Marseille, France

The Axon Initial Segment (AlS) plays a key role in maintaining the molecular and functional polarity of
the neuron. The relationship between the AIS architecture and the microtubules (MTs) supporting
axonal transport is unknown. Here we identify a direct and specific interaction between the AIS
scaffold protein ankyrin G (ankG) and the microtubule plus-end binding (EB) protein EB3. AnkG
concentrates and stabilizes EB3 along MTs in the AlS, contrasting with the role of EB3 as a dynamic
MT plus-end tracking protein (+TIP). In addition, EB3 participates in AlS stability, and AlS disassembly
leads to a cell-wide up-regulation of EB3. Thus, EB3 coordinates a molecular and functional interplay
between ankG and the AIS MTs that supports the central role of ankG in the maintenance of neuronal
polarity.
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Involvement of phosphorylation/dephosphorylation mechanisms in the intracellular trafficking
and activation of the potassium/chloride co-transporter KCC2 in the neonatal rat

Liabeuf, S. (Marseille)', Brocard, C. (Marseille)', Vinay, L. (Marseille)’
"CNRS Univ. de la Méditerranée, UMR 6196-P3M, Marseille, France

GABA and glycine, the major inhibitory neurotransmitters in the adult spinal cord play a key role in
neuronal plasticity. Their effect mediated by GABA, and glycine receptors can be excitatory,
depending on the chloride concentration of the target cell. This is mainly regulated by the neuron-
specific potassium-chloride co-transporter, KCC2, and the ubiquitous sodium-potassium-chloride co-
transporter, NKCC1. These transporters extrude and intrude chloride ions, respectively. We
investigated the plasticity of inhibitory synaptic transmission, in particular that of cation-chloride co-
transporters, during development and after spinal cord injury in neonates. We showed that during
development, the expression of KCC2 increases while that of NKCC1 decreases especially when the
effect of inhibitory postsynaptic potentials on the resting membrane potential switches from
depolarization to hyperpolarization. After neonatal spinal cord transection, the expression and
intracellular trafficking of KCC2 are affected and this is correlated with a loss of transporter function.
Phosphorylation/dephosphorylation mechanisms play a pivotal role in the regulation of cation-chloride
co-transporters. The conventional view is that net dephosphorylation activates KCCs. KCC2 is subject
to phosphorylation by serine/threonine and tyrosine kinases at sites within the C-terminal cytoplasmic
domain. There is considerable interest in how its functional expression is controlled and particularly by
phosphorylation/dephosphorylation events. We combined the analysis of KCC2 expression with that of
its phosphorylation state during development and after neonatal spinal cord transection.

Our results suggest that tyrosine and serine phosphorylations may be involved in addressing and
stabilizing the protein in the plasma membrane whereas threonine phosphorylation appears to play a
role in its functional activation.

P2.038

Spatio-temporal regulation of the sumoylation machinery in the rat Central Nervous System
Loriol, C. (Valbonne)1, Parisot, J. (Valbonne)1, Poupon Silvestre, G. (Valbonne)1, Gwizdek, C.
gVaIbonne)1, Martin, S. (Valbonne)1

Institut de Pharmacologie Moléculaire et Cellulaire, CNRS UMR 6097, Valbonne, France

Small Ubiquitin-like MOdifier protein (SUMO) is a key regulator of the nuclear function. However the
role of this post-translational modification outside of the nucleus is still largely unknown, particularly in
the Central Nervous System. Here, we report that the levels of SUMO-modified proteins as well as the
amount of sumoylation and desumoylation enzymes are temporally and spatially regulated during rat
brain development.

Using brain fractionation experiments at various developmental stages, we find that the nuclear and
cytosolic expression levels of SUMO substrates are maximum early in the development and then
decrease slowly towards the adult stage suggesting a role for the SUMO pathway in either neuronal
proliferation, neuronal differentiation and synaptogenesis. The nuclear and cytosolic expression levels
of sumoylation and desumoylation enzymes follow the same pattern with higher protein amount
expressed early in the development. Interestingly, while the overall level of SUMO substrates is
decreasing during brain development, there is an increased expression of both sumoylation enzymes
and SUMO substrates in the synaptic compartment that reaches a maximum between birth and the
adult stage.

Furthermore, using immunocytochemistry on primary cultures of rat hippocampal neurons, we show
that there is a synaptic redistribution of sumoylation and desumoylation enzymes during neuronal
maturation, indicating a potential role for the sumoylation machinery in synaptic communication and/or
plasticity.
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A multicolor approach to explore lineage and cellular interactions in the developing nervous
system

Loulier, K. (Paris)1, Barry, R. (Paris)1, Matho, K.S. (Paris)1, Fouquet, S. (Paris)1, Livet, J. (Paris)1
"Centre de Recherche Institut de la Vision, INSERM UMR S968, UPMC - Univ. Paris 6, CNRS UMR
7210, Paris, France

Neuronal circuits of the mammalian central nervous develop through a sophisticated spatiotemporal
choreography. Lineage tracing techniques marking a unique progenitor (e.g. retroviral injection) or a
population of cells (e.g. genetic fate mapping) have allowed for major advances in understanding
neural stem cell development. Approaches with a single type of label are however limited as they fail
to spatially resolve adjacent progenitors, their lineage and their interrelationship. To overcome this
limitation and characterize the ontogenesis of neural structures with increased precision, we are
developing a lineage tracing approach to reliably track more than one individual clone in a given
animal. To establish this 'multiclonal' approach, we are using and further improving the Brainbow
labeling strategy which relies on Cre/lox recombination to trigger expression of random combinations
of 3-4 spectrally distinct fluorescent proteins (such as CFP, YFP and RFP) in a cellular population.
Those color labels can be used to simultaneously mark multiple adjacent cortical precursors in mouse
embryos and track their progenies. In order to unambiguously distinguish individual groups of clonally
related cells, we are generating Brainbow transgenes expressing an expanded palette of fluorescent
labels. In addition, we are refining expression strategies to restrict both the timing and spatial extent of
the multicolor labeling. We validate these approaches in the mouse embryo using inducible Cre
mouse lines and in utero electroporation. This lineage tracing methodology will allow for resolving
adjacent clones, comparing their migratory behavior and fate and analyzing their interactions at
various steps of cortical development. We anticipate that our work will open avenues to gain further
insights on neural development and potential tracks to unravel the pathophysiological bases of
neurodevelopmental disorders.

P2.040
The immune molecule CD3zeta and its downstream effectors ZAP-70/Syk mediate ephrin
signaling in neurons and regulate glutamatergic synaptic content

Louveau, A. (Nantesf, Angibaud, J. (Nantes)', Baudouin, S.J. (Nantes)"?, Daguin, V. (Nantes)’,
Thinard, R. (Nantes) ', Naveilhan, P. (Nantes)1, Boudin, H. (ZNantes)1

"CHU Hétel Dieu, INSERM U.643 - ITUN, Nantes, France, *Biozentrum Universitét Basel, Basel,
Switzerland

Several proteins are expressed in both the immune and nervous systems, but their nonimmune
functions in the brain remain poorly understood. In the immune system, the transmembrane adaptor
protein CD3z is associated with cell-surface receptors in hematopoeitic cells and is involved in
antigenic recognition. In the nervous system, CD3z has recently been shown to be expressed in
neurons and to play a key role in dendrite development and glutamatergic synaptic plasticity.
However, the upstream signals that might recruit and activate CD3z in neurons are still unknown. In
this study, we identify ephrinA1-dependent EphA4 receptor activation as an upstream regulator of
CD3z. In young cultured neurons, stimulation with ephrinA1 induces the translocation of both CD3z
and its activated effector molecules, ZAP-70/Syk tyrosine kinases, to EphA4 receptor clusters.
EphrinA1-induced growth cone collapse, a strong repulsion event implicated in neurite outgrowth and
guidance, was abrogated in CD3z" neurons and was markedly reduced by ZAP-70/Syk inhibition.
Given the functional importance of ephrin/Eph signalling in synaptic functions, we investigated whether
ephrin stimulation regulated CD3z distribution in mature cultured neurons. We found that ephrinA1,
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known to cause dendritic spine retraction, induced a redistribution of synaptic CD3z clusters to
intradendritic small aggregates. Gain- and loss-of function experiments are under investigation to
further study the contnbutlon of CD3z in ephrinA1-induced synapse regulation. To begin the
characterization of CD3z" synapses, biochemical and immunohistochemical analyses were performed
in WT and CD3z"~ mice brain. Levels of NR1 and NR2A NMDA glutamate receptor subunits as well as
CamKIl, a protein k|nase involved in synaptic plasticity, were significantly reduced in the postsynaptic
density fraction of CD3z" mice compared to WT. Interestingly, NMDA receptor and CamKII expression
levels showed no significant change in the whole membrane fraction, suggesting that the lack of CD3z
affects synaptic accumulation of NMDA receptors and CamKIll without interfering with their cellular
expression levels. Altogether, our data suggest that CD3z regulates synaptic molecular homeostasis
by relaying ephrin/Eph signaling.

P2.041

Quantification of input density in acute cerebellar slices; relevance to endocannabinoid
signaling

Marcagg, (London) Pachoud, B. (London) Sharma, P. (London) Bergerot, A. (London)
Un/verSIty College London, Dept. of Neuroscience, Physiology and Pharmacology, Division of
Biosciences, London, United Kingdom

The endocannabinoid system is expressed a most central synapses. In the cerebellum,
endocannabinoids mediate the synaptically-driven suppression of excitation (SSE) induced by high
frequency firing of parallel fibers (PFs). We previously showed that this endocannabinoid signaling
only occurs when stimulating a set of spatially clustered (dense) synaptic inputs. Here, we measured
the input density in acute cerebellar slices, and we quantified the spatial input dependency of
endocannabinoid signaling. Transgenic mice expressing the a calcium indicator selectively in granule
cells were used to detect the action potential-evoked calcium rise in activated PFs. Stimulation-evoked
fluorescence changes provided an image of the beam of activated PFs whose section was
determined. The density of activated PFs was derived from the number of activated PFs in the beam,
which was calculated using the averaged fluorescence change evoked by the stimulation of single
PFs. We show that, on average, 30-50% PFs respond to stimulation in sagittal slices, and twice more
in transverse slices. The density of activated PFs varied by a factor of 20 from slice to slice
preparation. Although the SSE correlated with the density of activated PFs, consistently with our
previous qualitative finding, the SSE was detectable for input densities as low as 1 PF per pm We
conclude that input density 10 times below the maximum achievable experimentally is enough to
evoke SSE.

P2.042

Blocking CREB function in adult mice impairs memory, enhances LTD and leads to learning-
induced spine collapse in CA1 pyramidal neurons

Marie H (Valbonne) Middei, S. (Rome) Houeland, G. gRome Spalloni, A. (Rome) Longone P.
(Rome) Pittenger, C. (New Haven)®, O'Mara, S. (Dublin)®, Ammassarl Teule, M. (Rome)?
Inst/tut de Pharmacologie Moléculaire et Cellulaire, CNRS UMR 6097 Valbonne, France
’Neuroscience Institute, CNR/ Santa Lucia Foundation, Rome, ltaly, EBRI Rome, Italy, *Santa Lucia
Foundation, Rome, Italy, ®yale University, New Haven, United States, Trln/ty College, Dublin, Ireland

Contextual memory formation is correlated with synaptic plasticity and structural modifications of
dendritic spines within the hippocampus. The molecular mechanisms controlling these experience-
driven neuronal alterations are still not well understood. In this study, we investigated how chronically
blocking the function of the CREB pathway in adult mice alters synaptic function and learning-induced
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spine formation of CA1 pyramidal neurons. Using transgenic mice expressing a doxycycline-regulated
dominant-negative mMCREB, we observed an impairment of memory in the contextual fear conditioning
task (CFC) and a shift of synaptic plasticity towards a weakening of synaptic strength in hippocampal
CA1 pyramidal neurons. Paradoxically, while mCREB expression did not affect dendritic spine number
and morphology in CFC naive mice, it led to the collapse of dendritic spines after learning. WT mice
increased both thin and mushroom spine densities after CFC, but blocking CREB function prevented
the increase in mushroom spine density and led to a significant loss of thin spines. Finally, mMCREB
expression perturbed learning-related actin dynamics, providing a mechanistic underpinning for the
observed spine collapse. Turning off MCREB expression with doxycycline reversed the behavioral,
synaptic plasticity and spine dynamics phenotypes. These results show that the CREB pathway
shapes physiological synaptic strength and learning-dependent spine dynamics in neural circuits
sustaining memory formation.

P2.043
Disruptions of spatacsin and/or spastizin functions lead to motor neuron axonal outgrowth
defects in the Danio rerio

Martin, E.M.P. (Paris)', Yanicostas, C. (Paris)', Maouedj, A. (Paris)', Brice, A. (Paris)’, Soussi-
Yanicostas, N. (Paris)1, Stevanin, G. (Paris)1

"Centre de Recherche de ['Institut du Cerveau et de la Moelle épiniere - GHU Pitié Salpétriere,
INSERM UPMC UMRS 975-CNRS UMR 7225 - NEB, Paris, France

The hereditary spastic paraplegias (HSP) are clinically and genetically heterogeneous inherited
neurological disorders characterized by the degeneration of the cortico-spinal tract leading to a
progressive spasticity of lower limbs. A common form of autosomal recessive HSP associates various
additional signs to this spasticity: mental retardation and/or cognitive deficits, neuropathy, cerebellar
ataxia and an abnormal brain MRI with thin corpus callosum (TCC) and white matter hyperintensities.
Two genes, SPG11 and SPG15, coding for the spatacsin and the spastizin proteins respectively, have
been identified as responsible for most cases of these complex HSP. Mutations in SPG11 and SPG15,
most leading to abnormally truncated proteins, suggest that both diseases are due to loss of protein
functions. Strikingly, HSPs linked to SPG7171 and SPG15 show an identical associated phenotype and
both genes have similar patterns of expression. This suggests that spatacsin and spastizin are
involved in a common pathway, although their functions are still unknown.

Here we used the Danio rerio (zebrafish) to explore these functions during development. We first
demonstrated that the expression profiles of both genes are similar and that their mRNA are
ubiquitously expressed from the first developmental stages to adulthood with a higher level in the
brain. Morpholino-based knock-down of spatacsin and spastizin resulted in a frequent curly tail
phenotype associated with reduced or abolished motility. Moreover, motorneurons and
oligodendrocytes fluorescent strains revealed that the phenotype was due to aberrant motor neuron
axonal outgrowth.

To test whether the spatacsin and spastizin proteins are involved in a common pathway, we co-
injected SPG11 and SPG15 morpholino at doses that did not markedly result in a phenotype when
either morpholino was injected individually. The co-injected embryos presented with curly tails and
reduced locomotor activity suggesting that their motor neuronal tract may be disrupted.

Together, these data suggest that SPG11 and SPG15 act in a common pathway involved in the
development of spinal motor neurons. This model should help us to decipher both spatacsin and
spastizin functions and may represent a powerful tool for therapeutic approaches.
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Studying circuit architecture and postnatal rearrangement in the calyceal brainstem projection
using Brainbow mice

Matho, K.S. (Paris)1, Zhang, M. (Paris)1, Loulier, K. (Paris)1, Mou, D. (Paris)1, Fouquet, S. (Paris)1,
Barry, R. (Paris)1, Turney, S. (Cambridge, MA)Z, Lichtman, J.W. (Cambridge, MA)Z, Livet, J. (Paris)1
'Institut de la Vision, INSERM 968,UPMC, Paris, France, *Harvard University, Center for Brain
Science/Molecular and Cellular Biology, Cambridge, MA, United States

Neuronal populations form complex wiring patterns which are typically refined during development.
Present efforts in circuit studies aim to trace connectivity and investigate wiring/rewiring during
development with single-cell resolution. We study the architecture and postnatal development of the
binaural circuit in the mouse brainstem. In this projection, which serves for sound localization, neurons
located in the cochlear nucleus (CN) extend large axons to the medial nucleus of the trapezoid body
(MNTB) where they form giant synapses called calyces of Held.

While one-to-one connectivity prevails in this projection, some studies suggest that a subpopulation of
multiply innervated cells may exist in the developing MNTB. To demonstrate the existence and
investigate the significance of such multiple innervations, we use the Brainbow multicolor labeling
strategy: In Brainbow mice, combinations of fluorescent proteins randomly attributed to neurons allow
us to resolve juxtaposed calyceal inputs based on their color. Analyzing brainstem sections, we
unambiguously identify a small fraction of multiply innervated MNTB cells before and after onset of
activity (hearing). While this portion of MNTB cells appears steady, changes in the relative areas of
axonal contact in development indicate that postnatal rearrangements are occurring at the level of
individual calyceal synapses.

The origin of inputs converging on a same MNTB cell remains unknown. Tracing axon branches back
to their neuronal source or branchpoint requires a large volume, high resolution imaging strategy.
However light scattering limits imaging depth, and solving this issue with serial sectioning leads to
tissue loss. We bypass these problems using a new tool capable of generating continuous confocal
image stacks spanning several millimeters. Ultimately we seek to provide a fine-scale map of all
calyces of Held in the MNTB and to individually track every CN axons to its origin. A complete wiring
diagram would allow quantitative analysis of many aspects of circuit organization including
topography, branching patterns and the degree of convergence/divergence between two connecting
populations. Such connectomic data is essential for a full understanding of the structural
underpinnings of neural function.

P2.045
Influence of N-cadherin adhesion on microtubule recruitment and dynamics during
neuritogenesis

Mége, R.M. (Paris)1, Duchesne, L. (Paris)1, Plestant, C. (Paris)1
'Institut du Fer a Moulin (IFM), UMRS 839 INSERM/UPMC, Paris, France

Deciphering the mechanism underlying neuritogenesis, which leads to the formation of a functional
neuronal network, is of primary importance in neurobiology. The neuritogenesis, from neurite initiation
to extension involves a multitude of processes among which cytoskeleton remodeling and neuronal
plasma membrane adhesion to the surrounding environment are major events. Well known key actors
of these processes are N-cadherin (Neural cadherin) and actin which are part of a multi-molecular
complex linking the cytosketon, the cell membrane and the surrounding environment driving
neuritogenesis. Another key actor of neuritogenesis would be the microtubules (MTs). However, while
their involvement in neurite initiation has been demonstrated, their role in the elongation and their
relationship with actin and cadherin is still unclear and subject to controversy.

In this presentation we will report on our recent findings regarding the relationship between N-
cadherin, actin cytoskeleton and MTs during neuritogenesis. Using a non neuronal model system, we
evaluated the recruitment and dynamics of MTs in C2 cells spread on N-cadherin substrates,
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mimicking cell-cell contacts, or fibronectin substrates. Our results show, in the context of cadherin
adhesion

(i) a reduction of MTs penetration within adhesion areas,

(ii) a decrease of the recruitment of the +TIPs proteins EB1 and EB3 and

(iii) the reduction of the speed of MT growth.

Moreover, the perturbation of the actin networks alleviates these three effects. Surprisingly, in primary
hippocampal neurons, a significant increase in MT dynamics in the context of cadherin adhesion was
observed. We are currently investigating the effect of perturbations of N-cadherin adhesion and actin
on MT dynamics during neuritic initiation and extension.

Thus our results establish a clear functional cross-talk between cadherin adhesion, actin and MTs
organization. However, the controversy remains with N-cadherin contacts reducing the microtubules
growth and penetration in non-migratory myogenic cells while increasing their growth in elongating
neurites. We suggest that the MT increased dynamics induced by N-cadherin adhesion is a key
regulator of neurite elongation.

P2.046
Alteration of short-term plasticity at GABAergic synapses in the globus pallidus of dopamine-
depleted rats

Miguelez, C. (Bordeaux)', Morin, S. (Bordeaux)', Goillandeau, M. (Bordeaux)', Bioulac, B.
Bordeaux)', Baufreton, J. (Bordeaux)'
Université Bordeaux 2, Institut des Maladies Neurodégénératives, Bordeaux, France

The globus pallidus (GP) receives two major GABAergic inputs arising from the striatum and local
axon collaterals. Previous studies have shown that activation of presynaptic D2-like receptors
modulates evoked transmission at striato-pallidal (STR-GP) synapses and that chronic dopamine
depletion leads to an enlargement of STR-GP synapses in the GP suggesting an hyperactivity of this
pathway in Parkinson's disease. On the other hand, the properties and function of lateral inhibition in
the GP are poorly understood, but a balanced inhibition between STR-GP and pallido-pallidal (GP-GP)
pathways seems to be critical for normal information processing by GP neurons.

The aim of this study was to test the impact of chronic dopamine depletion on GABAergic synaptic
transmission in the GP. Using patch-clamp whole-cell recordings in brain slices, we first characterized
IPSCs kinetics, short-term plasticity profile and modulation of GP GABAergic synapses by
administration of the specific dopamine D2 receptor agonist quinpirole. Typical STR-GP synapses
displayed short-term facilitation (ratio 3.1 at 10Hz) and were modulated by quinpirole whereas GP-GP
synapses were governed by short-term depression (ratio 0.8 at 10Hz) and were insensitive to the D2
receptor agonist. Additionally, minimal stimulation also revealed facilitating and depressing responses
corresponding to striatal dendritic and pallidal somatic synapses, respectively. After chronic dopamine
depletion, GP-GP synaptic transmission was boosted. The amplitude of evoked IPSCs at GP-GP
synapses were increased without change in short-term plasticity dynamics. Strikingly, synaptic
transmission at STR-GP synapses was unaffected at low frequency in parkinsonian animals. These
results suggest an imbalance between STR-GP and GP-GP synaptic transmission after dopamine
deprivation which might contribute to the aberrant GP neuronal activity observed in Parkinson's
disease.

Support: This project is founded by the ANR agency (grant ANR-JCJC 0087). CM has a postdoctoral
fellowship from the Basque Government.
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Deciphering the molecular interaction between sodium channel Nav1.8 and ankyrin G

Montersino, A. (Marseille)1‘2, Fache, M.-P. (Marseille)1’2, Brachet, A. (Marseille)1’2, Angles d'Ortoli, S.
(Marseille) "%, Liu, W. (Marseille)1’2, Vacher, H. (Marseille)1‘2, Feracci, G. (Marseille)z’s, Castets, F.
gMarseiIIe)m, Dargent, B. (Marseille)1'2

Institut National de la Santé et de la Recherche Médicale, Unité Mixte de Recherche 641, Marseille,
France, *Université de la Méditerranée, Faculté de Médecine Secteur-Nord, Institut Fédératif de
Recherche 11, Marseille, France, *Centre d '‘Analyse Protéomique de Marseille, Marseille, France

In the central nervous system (CNS), the accumulation of voltage gated sodium channel, Nav1
(Nav1.2 and Nav1.6) at the axon initial segment (AIS) results from a direct interaction between the AIS
motif of Nav1 and ankyrin G. Importantly, this interaction is regulated by protein caseine kinase 2
(CK2) phosphorylation. Sequence analysis indicates that the Nav1.8 hold a motif close to the
conserved AlS motif found in the Nav1 mainly expressed in CNS. Since Nav1.8 was found in the Node
of Ranvier of certain types of fibers we addressed the question as to whether Nav1.8 possesses all the
information required for clustering at the AIS.

Using surface plasmon resonance, we found that Nav1.8 interacts with the membrane-binding-domain
of ankyrin G (Kd= 1nM) and that this interaction is weakly regulated by CK2 phosphorylation. When
the AIS motif of Nav1.8 was fused to the potassium channel Kv2.1, the resulting chi