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Comité d’organisation
Justine LIPUMA – 1ère année – INRA – représentante étudiants
Célia ROSILIO – 1ère année – C3M
Mélanie GUYOT – 3ème année – IBV – représentante étudiants
Mathilde TURFKRUYER – 1ère année – Equipe d’accueil université
Nicolas MELIS – 1ère année – L2PM
Joeffrey PELLETIER – 2ème année – C3M
Lucas MOURGUES – 2ème année – C3M – représentant étudiants
Nicolas CALLEMEYN – 1ère année – IBV

Planning
Jeudi 6 Septembre
8h-8h30 Accueil des participants
8h30-8h45

Ouverture des JEDNs par Thomas Lamonerie

8h45-9h Benoit Chevalier
MiR-449 miRNAs are new evolutionary conserved key regulators of
vertebrate multiciliogenesis
9h-9h15 Patrick Jouandin
Crosstalk between Insulin and Notch pathways links growth and
patterning during development
9h15-9h30 Mélanie Tichet
Tumor cell derived SPARC functions through VCAM-1 to mediate
melanoma transendothelial migration and distant metastasis
9h30-9h45 Amine Belaid
Spatial and temporal degradation of active RhoA by p62-mediated
selective autophagy
9h45-10h15

Pause café

10h15-10h30 Emilien Delmont
Fingolimod induces Drp1-dependant type III cell death in leukemic
cells
10h30-10h45 Marianne Prévot
Nitrite transport to mitochondria could provide an alternative
electron acceptor to root mitochondrial chain under hypoxia

10h45-11h Stéphanie Grimbert
Environmental flexibility of the genetic network underlying C.
elegans vulval development
11h-12h Invités: Jean-Paul Borg

Centre de recherche en cancérologie de Marseille
Conférence sur le thème: Polarité cellulaire, Signalisation et
cancer
12h-13h30 Pause déjeuner
Présentation des posters: session 1
Ateliers professionnalisants: session 1
13h30-13h45 Alexander Samuel
Dynamic identification of Otx2 protein complexes
13h45-14h Chloé Vayssade
Sterile males and extinctions in parasitoid wasps:an experimental
approach
14h-15h Invités: Matthieu Arlat

Laboratoire des interactions plantes-microorganismes,
Conférence sur le thème: Stratégies infectieuses des
xanthomonas
15h-15h15 Cécile Rouzier
Identification of novel genes in mitochondrial disorders with
mitochondrial DNA instability
15h15-15h30 Clément Monot
Biochemical rules guiding L1 retrotransposon replication at their
target sites in the human genome
15h30-16h

Pause café

16h-16h15 Nicolas Haupaix
Control of Erk activity by two antagonist signalling pathways during
neural specification in Ciona intestinalis
16h15-16h30 Thomas Bertero
CDC25A targeting by miR-483-3p decreases CCND-CDK4/6 assembly
and contributes to cell cycle arrest
16h30-17h30 Invités: Benjamin Prud'homme

Institut de biologie du développement de Marseille Luminy
Conférence sur le thème: Evolution et Développement de la
morphologie et du comportement
17h30-18h30 Que faire après la thèse ?
18h30-…

Apéro dinatoire

Vendredi 7 Septembre
8h30-9h30 Invités: Betty Gardie

Institut de recherche thérapeutique Nantes
Conférence sur le thème: Maladies Génétiques
9h30-9h45 Nicolas Chevalier
GPR30, the non classical membrane G protein related estrogen
receptor (GPER), is a new player in testacular carcinogenesis related
to environmental endocrine disruptors
9h45-10h Cécile Gastaldi
Profiling and functional study of mirnas in cutaneous squamous cell
carcinomas
10h-10h30

Pause café

10h30-10h45 Nica Gonzalez
myoID controls adult hindgut left right morphogenesis non cell
autonomously by directed cell migration and direct interaction with
PCP proteins
10h45-11h Jean-Baptiste Romagnan
Revisiting plankton succession based on a novel, whole-plankton data
series
11h-12h Invités: Pascale Cossart

Institut Pasteur, Académie des sciences
Conférence sur le thème: interaction bactéries cellules
12h-13h30
Pause déjeuner
Présentation des posters: session 2
Ateliers professionnalisants: session 2

13h30-13h45 Olivier Niel
In vivo and in vitro analysis of vascular development in kidneys:
towards renal engineering

13h45-14h Olivier Pierre
Role of cysteine proteases in the process of nodule senescence in
medicago truncatula/sinorhizobium meliloti symbiosis
14h-15h Invités: Vincent Croquette

Laboratoire de physique statistique de l'ENS
Conférence sur le thème: Physique des biomolécules

15h-15h15 Anais Chailleux

Integrating community ecology theories for sustaining the
development of effective Tuta absoluta management
15h15-15h30 Nina Milosavljevic
Na+/H+ exchanger 7 is a new mechanism for endosomal acidification
15h30-16h

Pause café

16h-16h15 Hélène Bruckert
Characterization of Hrp48, a RNA-binding protein controlling axonal
morphogenesis in Drosophila
16h15-16h30 Yasmine Neirijnck
Sox4 and Sox11 plays key roles during kidney development
16h30-17h30 Invités: Emilie Narni

Centre d'immunologie de Marseille Luminy
Conférence sur le thème: Cellules Natural Killer et Immunité
Innée
17h30-18h

Remise des prix

Présentation des posters : session 1
Kawssar HARB
A novel molecular mechanism specifying a subpopulation of layer V neurons
projecting to the striatum in the developing mouse cortex
Pelletier joffrey
The asparaginyl hydroxylase factor inhibiting HIF is essential for tumor growth
through suppression of the p53-p21 axis.
Bermond Gerald
Secondary contact and admixture between independently invading populations of
the western corn rootworm, Diabrotica virgifera virgifera in Europe
Zimniak Geordie
Role of Collagen IV NC1 subdomain release in cell invasiveness
Pihan Emilie
Identification of antimalarial molecules using structural biology and
chemoinformatics.
Guillemot Elodie
CXCR7 receptors facilitate the progression of colon carcinoma within lungs not
within liver
Quintard H.
The Chinese medicine neuroaid (MLC601, MLC901) induces potent
neuroprotective and neuroproliferative effects after brain trauma induced by
lateral fluid percussion
CORNEJO Pierre-Jean
Implication of microRNA miR-34a in adipocyte insulin resistance during obesity

Ceppo Franck
Implication of the inflammatory kinase Tpl2 in the deleterious effects of
macrophages and cytokines on adipocytes functions
Pfeifer Anja
Analysis of transgenic animals conditionally misexpressing Pax4 in adult a-cells

Jean Albrengues
Leukemia Inhibitory Factor (LIF) signaling controls stromal fibroblast activation
and mediates onset of invasive tumor microenvironment in epithelial cancer.
Barneaud-Rocca Damien
Dual transport properties of anion exchanger 1
Touzot Audrey
The role of COUP-TFs during GABAergic interneuron development in the mouse
COUVREUX Anaïs
TMEM33 : un nouvel acteur de la polykystose rénale?
Naiken Tanesha
The contribution of tumor associated macrophages in tumorigenesis through
their nutritional exchanges with carcinoma cells

Présentation des posters : session 2
BARBARY Arnaud
The genetic background plays an important role on durability of plant major
resistance genes to nematodes
Anne Delaunay
Human ASIC3 dynamically adapts its activity to sense the extracellular pH in
both acidic and alkaline directions
Mimouna Sanda
Role of HIF-1? in autophagic degradation of Adherent and Invasive Escherichia
coli (AIEC)
VIOTTI Julien
Transcriptional control of parkin by the pro-apoptotic tumor suppressor p53: a
role in glioma etiology and progression?
Mathé-Hubert Hugo
Causes of success and failure in biological control: venom contents and evolution
in the parasitoid wasps Psyttalia lounsburyi / P. concolor
Fant Bruno
A delay of extinction of Otx2 expression leads to incorrect patterning of the
anterior neurectoderm
Crottès David
The Sigma-1 receptor as a regulator of ion channels : a new therapeutic target in
cancers
Doyen Jérôme
Prognosis value of glycolytic markers in early triple negative breast cancer

Michaël Cerezo
Metformin blocks melanoma invasion and metastasis development in a p53dependent manner
Dubois Nicholas
The deubiquitinating enzyme USP14 controls Mcl-1 expression and leukemic cell
survival
Pauper Eva
Testicular differentiation occurs in absence of the transcription factors SRY
and SOX9 in mouse sex reversals
Porquet Nicolas
Klp64D, a new myoID interacting partner revealed in Drosophila melanogaster by
a genetic screen.
Ambrosetti Damien
Clear cell renal cell carcinoma: HIF, metabolism and prognosis analysis
VIEIRA Andhira
Effects of the ectopic and inducible misexpression of Ngn3 in cells of the
pancreatic ductal epithelium
Patouraux Stephanie
Invalidation of Osteopontin aggravates liver injury induced by ischemiareperfusion in mice

Invités : que faire après la thèse ?
Invités : ateliers professionnalisants

Invités

Jean-Paul Borg, Centre de recherche en cancérologie de Marseille
thème: Polarité cellulaire, Signalisation et cancer
Matthieu Arlat, Laboratoire des interactions plantes-

microorganismes

thème: Stratégies infectieuses des xanthomonas
Benjamin Prud'homme, de Institut de biologie du développement de

Marseille Luminy

thème: Evolution et Développement de la morphologie et du

comportement
Betty Gardie, Institut de recherche thérapeutique Nantes
thème: Maladies Génétiques

Pascale Cossart, Institut Pasteur, Académie des sciences
thème: Interaction bactéries cellules

Vincent Croquette, Laboratoire de physique statistique de l'ENS
thème: Physique des biomolécules

Emilie Narni, Centre d'immunologie de Marseille Luminy

thème: Cellules Natural Killer et Immunité Innée

Oral presentation

MiR-449 miRNAs are new evolutionary conserved key
regulators of vertebrate multiciliogenesis.
Benoit Chevalier1, Laure-Emmanuelle Zaragosi1, Laurent Kodjabachian2, Pascal
Barbry1, Brice Marcet1
1: Institut de Pharmacologie Moléculaire et Cellulaire. Sophia-Antipolis
2: Institut de Biologie du Développement de Marseille-Luminy

Keywords: Multiciliogenesis, MicroRNA 449, Mucociliary Epithelium, Notch,
Differentiation,
Multiciliated cells lining the surface of some vertebrate epithelia are essential for various
physiological processes, including the airway cleansing. Multiciliogenesis (multiple cilia
biogenesis) involve sequential processes including cell cycle exit, reorganization of apical
actin network, generation and docking of basal bodies at the apical membrane, followed by
axoneme elongation. However, mechanisms orchestrating multiciliogenesis remain poorly
understood. Here, we identified the first functional link between microRNAs (miR or
miRNAs: a class of small non coding regulatory RNA) and multiciliogenesis, using 2 distant
mucociliary epithelium models: the human respiratory epithelium and the Xenopus laevi
embryonic epidermis. MiRs from the miR-449 family were strongly up-regulated during
multiciliogenesis and specifically accumulated in multiciliated cells. In both models, miR-449
knockdown dramatically reduced multiciliogenesis before generation of basal bodies, without
altering the specification of ciliated cell progenitors. Moreover, miR-449 effects could be
elucidated by investigating 2 groups of repressed target mRNA. The first group of targets
codes for proteins involved in cell cycle regulation, in agreement with our observation that
miR-449 blocks cell cycle. The second group of miR-449 targets belongs to the Notch
pathway, a key signaling pathway governing cell fate. More particularly, we demonstrated
that Notch1 and its ligand Delta-like 1 were specifically inhibited by miR-449 in both species.
Interestingly, Dll1 knockdown enhanced multiciliogenesis and efficiently rescued it in miR449 invalidated Xenopus embryos. In addition, in human, multiciliogenesis was blocked by
specifically disrupting Notch1-miR-449 interaction using protector oligonucleotides targeting
miR-449 binding site. Altogether, our data characterized miR-449 miRNAs as new
evolutionary conserved key regulators of vertebrate multiciliogenesis from human airways to
frog epidermis. Our results unravel a novel mechanism in the Notch signaling system,
whereby the signal-sending cell must undergo microRNA-mediated clearance of the Notch
pathway to execute its differentiation program.

Oral presentation

Crosstalk between Insulin and Notch pathways links
growth and patterning during development
Jouandin Patrick1
1: Institut de Biologie Valrose, iBV UMR CNRS 7277
2: Inserm 1091
3: Université Nice Sophia Antipolis

Keywords: Growth, Patterning, Insulin, FoxO, Notch, development, drosophila
Organisms’ final size can vary considerably depending on feeding conditions, mostly sensed
by the insulin signaling pathway. Yet, organisms remain normally patterned. This indicates
that the mechanisms used to organize spatial patterns during development have the capacity to
compensate for quite substantial differences in the size of the field in which they work. Notch
signaling pathway is widely used during development to set up such patterns, though it might
have the capacity to adapt to growth rates. We hypothesized that Notch and Insulin signaling
pathways can interact to adapt patterning to growth during development. Using the fly model,
we show that both pathways strongly interact genetically, and that Forkhead class O protein,
which activity depends on Insulin signaling rates, is able to bind Notchintra, the Notch
receptor active form, to control its nuclear entry where acting in.

Oral presentation

Tumor cell-derived SPARC functions through VCAM-1 to
mediate melanoma transendothelial migration and distant
metastasis
Mélanie Tichet1, Nina Fenouille1, Alix Dubois1, Michael Cerezo1, Mickael Ohanna1,
Patricia Abbe1, Maryline Allegra1, Jean-Claude Chambard2, Stéphane Rocchi1, Robert
Ballotti1, Marcel Deckert1, Sophie Tartare-Deckert1
1: INSERM, U1065 (C3M)
2: CNRS, UMR6543

Keywords: melanoma, metastasis, SPARC, extravasation
A hallmark feature of melanoma is its metastatic propensity. Metastasis occurs by a complex
process whereby tumor cells dissociate from their primary site of growth, invade surrounding
tissues, intravasate into a blood vessel, adhere to and extravasate from the vessel, and form a
new tumor at secondary site. SPARC is a secreted matricellular protein, which is highly
produced by melanoma cells. Clinical studies have reported that elevated SPARC is
associated with melanoma patients with poor survival and occurrence of distant metastases.
Mechanistically, tumor cell-autonomous SPARC signaling promotes invasive abilities and
favors melanoma growth by inhibiting p53 tumor suppression function. Although SPARC has
a significant role in invasion and cell survival, its contribution to later stages of the metastatic
cascade such as tumor-endothelial cell interactions and extravasation remains unexplored. By
modeling in vitro the extravasation process between metastatic melanoma from short-term
cultures or cell lines and primary lymphatic or vascular endothelial cells, we show that
melanoma cell–derived SPARC is dispensable for adhesion of tumor cells to TNF-?-activated
endothelial cell monolayers but required for subsequent transendothelial migration. SPARCinduced transendothelial migration is partially dependent on its binding to vascular adhesion
molecule (VCAM-1) expressed on inflamed endothelial cells. Melanoma cell SPARC
activates Src family kinases and p38 MAPK in endothelial cells and promotes intercellular
gaps permissive for tumor cell diapedesis. Importantly, SPARC-mediated melanoma
transmigration does not require the p53 regulatory function of SPARC. Using fluorescence
and biomuminescence imaging, we also show that knockdown of SPARC leads to a dramatic
decrease in short-term and long-term colonization of the lungs by melanoma cells.
Conversely, expression of SPARC increases the metastatic potential of melanoma cells.
Together, our studies reveal that tumor cell SPARC is emerging as a multifunctional mediator
of metastatic development contributing both to local invasion and lung extravasation, which
provide a rationale and mechanistic basis for targeting SPARC to inhibit melanoma
metastases.

Oral presentation

Spatial and temporal degradation of active RhoA by p62mediated selective autophagy
Belaid Amine1
1: IRCAN

Keywords: Autophagy, p62, RhoA, tumor suppression, cytokinesis, migration,
aneuploidy
Degradation of signaling proteins is one of the most powerful tumor suppressive mechanisms
by which a cell can control its own growth. Here, we show that autophagy temporally and
spatially controls the RhoA pathway. Specifically, inhibition of autophagosome degradation
induces the accumulation of the GTP-bound form of RhoA. The active RhoA is sequestered
via p62/sqstm1 within autolysosomes, and accordingly fails to localize to the plasma
membrane or to the spindle midbody. As a result, all RhoA-downstream responses are
deregulated, thus driving motility, cytokinesis failure, and aneuploidy, three processes that
directly have an impact upon cancer progression. We therefore propose that autophagy acts as
a degradative brake for RhoA signaling and thereby controls cell proliferation, polarity,
migration and genome stability.

Oral presentation

Fingolimod induces Drp1-dependant type III cell death in
leukemic cells
Delmont Emilien1, Dubois Nicholas2, Robert Guillaume2, Larbret Frédéric3, Maréchal
Vincent4, Desnuelle Claude5, Auberger Patrick2, Jeandel Pierre-Yves5, Ticchioni
Michel6, Tartare-Deckert Sophie2, Deckert Marcel2
1: INSERM, U1065, Centre Méditerranéen de Médecine Moléculaire (C3M), Nice, France, CHU de Nice,
Nice, France
2: INSERM, U1065, Centre Méditerranéen de Médecine Moléculaire (C3M), Nice, France
3: INSERM, U576, Nice, France
4: Centre de Recherche des Cordeliers, Université Pierre et Marie Curie, UMRS 872, France
5: CHU de Nice, Nice, France
6: CHU de Nice, Nice, France, INSERM, U1065, Centre Méditerranéen de Médecine Moléculaire (C3M),
Nice, France

Keywords: fingolimod, necrosis, leukemic cells, chronic lymphocytic leukemia, Drp1
Background : Fingolimod (FTY720) is an immunosuppressive drug that was recently
approved for the treatment of multiple sclerosis and is currently under pre-clinical
investigation as a therapy for a number of hematological malignancies. Previous studies have
indicated a role for Fingolimod in inducing autophagy and caspase-independent cell death in
cancer cells through uncompletely characterized molecular mechanisms. Our study thus aims
at a better understanding of the mode of action of Fingolimod. Results : In chronic
lymphocytic leukemia (CLL) cells, Fingolimod induces cell death with the typical features of
apoptosis, including PS exposure and caspase 3 activation, and autophagy, including LC3
conversion, autophagolysosome formation and lysosomal cathepsins activation. However,
neither caspase nor autophagy blockade prevented the cytotoxic effect of Fingolimod,
suggesting the existence of another mechanism of cell death. Using flow cytometry,
fluorescence microscopy and biochemical analyses, we found that Fingolimod treatment
increased a fraction of annexin V-/7-AAD+ cells both in primary and transformed leukemic
cells, associated with cytoplasmic translocation and secretion of nuclear HMGB1. This event
typical of cells undergoing necrotic death was accompanied by the relocation to the
mitochondria of the phosphorylated and dimerized form of Dynamin-Related Protein 1, DRP1, in FTY720-treated leukemic cells. Importantly, siRNA-mediate knockdown of DRP-1
significantly reduced necrotic cell death induced by Fingolimod. Conclusion : In this study,
we demonstrated that in leukemic cells the cytotoxic effect of the immunosuppressive drug
Fingolimod involves a DRP-1-dependant type III cell death. These observations provide the
framework for further development of FTY720 as a new therapeutic agent in hematological
malignancies.
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Nitrite transport to mitochondria could provide an
alternative electron acceptor to root mitochondrial chain
under hypoxia.
Prévot Marianne1
1: INRA

Keywords: Nitric oxide Mitochondria Hypoxia Transport
Symbiosis between legumes and Rhizobiaceae leads to the formation of nitrogen fixing
nodules. The reduction of N2 into NH4+ by the nitrogenase is a key function of the nodules.
Nitrogen reduction is a highly ATP-consuming process which implies an active carbon and
energy metabolism. However, because of nitrogenase sensitivity to oxygen, legume nodules
are naturally hypoxic organs, with pO2 in the range of nanomolar concentrations. Thus, the
question was raised of the origin of ATP in a context where oxygenic mitochondrial
respiration is reduced. In plant roots, an ATP-regenerating and nitrate-dependent respiration,
involving the reduction of NO3- into NO2- (via the cytosolic nitrate reductase - NR), and the
subsequent reduction of NO2- into NO, (via the mitochondrial electron transfer chain - ETC),
has been shown to be induced in response to hypoxia. This NO production was supposed to be
linked with improved capacity of the plants to cope with hypoxic stress and to maintain cell
energy status. Using pharmacological and mutant approaches, we showed that a similar
mechanism occurs also in Medicago truncatula – Sinorhizobium meliloti nodules, which
could provide energy for nitrogen reduction processes. Such a mechanism implies the
translocation of NO2- from the cytosol to the mitochondrial matrix. Using both an in silicoassisted research of candidate genes, and a proteomic approach using mass spectrometry,
several proteins that could be responsible of this transport were identified. These candidates
were characterized for gene expression, tissular and subcellular localizations.

Oral presentation

Environmental flexibility of the genetic network
underlying C. elegans vulval development
GRIMBERT Stéphanie1, BRAENDLE Christian1
1: iBV

Keywords: Caenorhabditis elegans, environment, vulva development, Ras, Notch, Wnt.
Organisms live, develop and evolve in fluctuating environments. Nevertheless, environmental
variation is often ignored in biological studies. In our lab, we are interested in how
environmental variation affects the functioning of developmental systems and their
underlying genetic networks. As a model system, we study the process of C. elegans vulval
patterning – a mechanistically well-defined system involving Ras, Notch and Wnt pathways.
We previously showed that vulval patterning generates an invariant phenotypic output across
various environments although the underlying signalling pathways turned out to be highly
environmentally sensitive. In particular, development in starvation conditions or dauer
passage strongly suppresses the Vulvaless phenotype of the reduction-of-function mutations
in the Egf/Ras/Mapk pathway. We are characterizing the mechanisms by which
environmental signals alter activities and interaction of vulval signalling pathways, and how
such changes impact the precision of developmental outcomes. We focus on the starvation
suppression of lin-3(rf), which cause a strong hypoinduced vulval phenotype under normal
conditions. We present our current results indicating that (a) environmentally induced changes
in signalling pathway activities are mediated by internal physiological cues rather than
external sensory cues and (b) starvation effects suppressing the lin-3(rf) mutations are
unlikely due to the developmental delay caused by the starvation treatment. We are currently
testing to what extent the relative contribution of Ras and Wnt pathways to the vulval
inductive signal changes with the environment.
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Dynamic identification of Otx2 protein complexes
SAMUEL Alexander1
1: Institut de Biologie de Valrose

Keywords: Protein complexes, Otx2, protein interactions, TAP-tag, mouse, affinity
purification, eye development
An organism is composed of numerous specialized cell types, all sharing the same genome.
To achieve developmental diversification, transcription factors play a key role by regulating
specific target genes. Current knowledge of regulatory networks in different cell contexts
raises one essential question: how does a same transcription factor activate different target
genes or act differentially on them depending on the cell type? One element probably
contributing to this is the nature of the proteic complexes formed by a transcription factor. To
address this issue, we use Otx2, a homeodomain transcription factor, as a model. Otx2 is
involved in various processes, such as photoreceptors survival, antero-posterior axis
establishment, brain development, mesencephalic identity. It would be interesting to know
which protein partners actually interact with Otx2 to achieve each of these processes. We
have therefore developed a new transgenic mouse line with a phased insertion of a GS-TAP
tag at the Otx2 locus. This strategy ensures full spatial and temporal control of expression of
the tagged protein at its physiological level. GS TAP-tag is a mammal optimized 20 kDa tag
containing protein G, a TEV cleavage site and Streptavidin Binding protein. It allows a highly
specific recovery of protein complexes at a reasonable yield, with two purification steps. Otx2
complexes will be prepared in different cell types, at different developmental stages. Their
constitution will be analyzed by mass spectrometry, and results will be confronted to gene
regulation data. Protein partners will be linked to specific target genes in this same tissue at
the same developmental time. Missing target genes data can be collected using Chromatine
Affinity Purification followed by mass sequencing (CHAP-seq). Among collected data, my
work will focus on Otx2 regulatory complexes in the eye. In this organ, Otx2 is responsible
for the differentiation of most of the cell types: retinal pigment epithelium, bipolar cells, and
photoreceptors. In humans, OTX2 defects are associated with multiple eye diseases such as
microphtalmia or anophtalmia. We also showed, using conditional self knock-out, that it is
important at adult stage for photoreceptor survival. With such a large diversity of actions, it is
very interesting to explore Otx2’s specific partners at each developmental step and in each
cell type of the eye. Some partners have already been identified and will be good controls for
this investigation. Our Otx2-TAPtag mouse line is a tool that can be used in many other
tissues and contexts later on, giving access to a transcription factor’s global interactome. This
data will refine our knowledge on dynamics of genetic control by protein complexes and open
new perspectives in cell fate determination.
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Sterile males and extinctions in parasitoid wasps: an
experimental approach
Vayssade Chloé1, Quaglietti Bastien1, Reiland Damien1, Desouhant Emmanuel2,
Fauvergue Xavier1
1: Institut Sophia-Agrobiotech, INRA PACA
2: Laboratoire de Biométrie et Biologie Evolutive, Université Lyon 1

Keywords: small populations, extinction, demography-genetics interaction, genetic
diversity, experimental populations, Venturia canescens
Small populations, such as threatened populations or populations introduced for biological
control, are particularly susceptible to inbreeding depression. In Hymenoptera, a particular
form of inbreeding depression involves the gene of sex determination (CSD Complementary
Sex Determination). Instead of normally developing in females, fertilized eggs which are
homozygous at the CSD gene produce nonviable or sterile males. Theoretical models show
that the CSD can initiate an extinction vortex. The objective of our study is to experimentally
measure the impact of CSD on the demography and genetics of the parasitoid Venturia
canescens. One hundred experimental populations of the same original effective are reared in
cages for ten generations. Parasitoids and hosts are introduced into the cage at the beginning
of the experiment and grow in a closed environment. We follow a factorial experimental
design at three levels: (1) the original genetic diversity is manipulated via the number of
founders , (2) connectivity between populations is handled by migrating some individuals in
each generation, and (3) the number of population, although it varies naturally according to
demographic feedbacks of the host-parasitoid system, is handled through the provision of
food for the host. Genetic and demographic variables are measured regularly on the host and
parasitoid. The experiment is currently underway and a preliminary analysis of population
dynamics will be presented.
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Identification of novel genes in mitochondrial disorders
with mitochondrial DNA instability
Rouzier Cécile1, Bannwarth Sylvie1, Chaussenot Annabelle1, Fragaki Konstantina1,
Paquis-Flucklinger Véronique1, Chevrollier Arnaud2, Procaccio Vincent3, Verschueren
Annie2, Pouget Jean3, Pellissier Jean-François4, Chabrol Brigitte4, Aline Cano5
1: Department of Medical Genetics, Archet 2 Hospital, Nice Teaching Hospital, France; IRCAN CNRS
UMR 7284 - INSERM U 1081 – UNS. 2: CNRS UMR 6214. 3: INSERM U771, Angers, F-49000, France ;
Department of Biochemistry and Genetics, Angers Teaching Hospital, France. 4: Department of
Neurology, Timone Hospital, Marseille Teaching Hospital, France. 5: Department of Neuropathology,
Timone Hospital, Marseille Teaching Hospital, France. 6: Department of Neuropediatrics, Timone
Hospital, Marseille Teaching Hospital, France.

Keywords: mitochondrial disorders, mitochondrial DNA instability, SUGLG1, MFN2
Diseases caused by mitochondrial DNA (mtDNA) instability represent a group of rare disorders with
an autosomal mode of inheritance characterized by quantitative and/or qualitative mtDNA lesions.
Despite the recent discovery of several nuclear genes involved in these pathologies, in most patients,
the cause of the disease remains unknown. The objective of this work was to identify novel genes and
mechanisms involved in two unrelated families with a mitochondrial disorder associated with either
mtDNA depletion or multiple mtDNA deletions. In the first family we reported two unrelated patients
harboring three novel pathogenic mutations in SUCLG1 encoding the ? subunit of the succinate-CoA
ligase (SUCL). SUCL deficiency is responsible for encephalomyopathy with mitochondrial DNA
depletion and mild methylmalonic aciduria. Mutations in SUCLA2, the gene encoding a ? subunit of
succinate-CoA ligase, have been reported in 17 patients until now. Mutations in SUCLG1 had been
described in two pedigrees only. The first patient had a severe disease at birth. He was compound
heterozygous for a missense mutation (p.Pro170Arg) and a c.97+3G>C mutation which leads to the
complete skipping of exon 1 in a minigene expression system. The involvement of SUCLG1 was
confirmed by western blot analysis, which showed absence of SUCLG1 protein in fibroblasts. The
second patient had a milder phenotype, similar to that of patients with SUCLA2 mutations, and was
still alive at 12 years of age. Western blot analysis showed some residual SUCLG1 protein in the
patient’s fibroblasts. Our results suggested that SUCLG1 mutations that lead to complete absence of
SUCLG1 protein are responsible for a very severe disorder with antenatal manifestations, whereas a
SUCLA2-like phenotype is found in patients with residual SUCLG1 protein. In the second family, we
identified MFN2 as a novel gene associated with “mtDNA breakage” syndrome. MFN2 and OPA1
genes encode two dynamin-like GTPase proteins involved in the fusion of the mitochondrial
membrane. They have been associated with Charcot-Marie-Tooth disease type 2A and autosomal
dominant optic atrophy, respectively. We reported a large family with optic atrophy beginning in early
childhood, associated with axonal neuropathy and mitochondrial myopathy with multiple mtDNA
deletions in adult life. The clinical presentation was similar to the ADOA “plus” phenotype linked to
OPA1 mutations but was associated with a novel MFN2 missense mutation (c.629A>T, p.D210V).
Contrary to previous studies in CMT2A patients, fibroblasts carrying the MFN2 mutation presented
with a respiratory chain deficiency and a fragmentation of the mitochondrial network. Furthermore, we
showed for the first time that impaired mitochondrial fusion is responsible for a deficiency to repair
stress-induced mtDNA damage. It is likely that defect in mtDNA repair is due to a variability in repair
protein content across the mitochondrial population and is at least partially responsible for mtDNA
instability. Finally, we modeled the 3D structure of MFN2 and showed that the localization of
p.D210V in the oligomerization surface of the protein could explain, in part, the specific consequences
of this novel mutation on the mtDNA stability.
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Biochemical rules guiding L1 retrotransposon replication
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Retroelement, or jumping genes, are mobile elements that can proliferate through an RNAmediated copy-and-paste mechanism, called retrotransposition. By this process, L1
retrotransposons play a prominent role in reshaping mammalian genomes. Although generally
silent, retrotransposons are expressed in germ cells, in the early embryo, and in embryonic
stem cells, which occasionally results in genetic diseases. They are also massively reexpressed and jumping in several epithelial cancer types. Whether their insertion in the
genome is purely random is unknown. To replicate, the L1 ribonucleoprotein particle (RNP)
first uses its endonuclease (EN) to generate a nick in the genomic DNA, which it then uses to
initiate reverse transcription. Accordingly, most L1 insertions occur into the L1 EN
recognition sequence (A/TTTT). However, these sites are often degenerate and contain much
longer stretches of imperfect AT-rich sequences. Using a direct assay with native L1 RNPs,
which we developed, we now define the preferential rules of L1 reverse transcription
initiation. First, efficient priming is detected with as little as 3-4 matching nucleotides at the
primer 3' end. Second, L1 RNP can tolerate terminal mismatches if they are compensated by
an increased number of upstream matching nucleotides. Based on these data, we propose that
the terminal bases of the primer act as a specific snap and the upstream ones as a weaker
velcro strap allowing efficient and flexible retrotransposition into imperfect AT-rich regions
in mammalian genomes. Consistent with this model, we have shown that novel L1 insertions
discovered by next-generation sequencing are enriched at genomic sites which have both snap
and velcro properties.
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Control of Erk activity by two antagonist signalling
pathways during neural spécification in Ciona intestinalis.
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The ascidian Ciona intestinalisis a marine invertebrate belonging at the sub-phylum
Tunicata.Ciona embryo, with its relative small number of cell division, and its stereotyped
development, allowsto follow the lineage of each blastomer throughout the whole embryonic
development. These characteristics, together with thechordate body plan that characterize the
tadpole of ascidians, make Ciona an excellent model to study the basis of vertebrate
development.In particular, the rostral and the dorsal neural lineage are specified when the
embryo reaches the stage of 32-cells, by cells that switcheither towardsa neural (Erk ON) or
towards an epidermal (Erk OFF) fate. Our results show that the activation of the protein
Erkimplies an antagonist action of the FGF (activating) and the Ephrin (repressing) signals.
By using mRNAs, dominant negative and morpholino injections we interfered on these
developmental pathways and we were able to modify the number of cells with neural fate.
Thanks to the advantages of this experimental model, we think that with this study we will be
able to better understand the mechanisms behind the regulation of neural fate during early
embryogenesis.
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CDC25A targeting by miR-483-3p decreases CCNDCDK4/6 assembly and contributes to cell cycle arrest
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Cell cycle activation following tissue injury is stimulated by contact-inhibition disruption and
serum afflux. It stops when confluence is reached again. We have previously highlighted the
contribution of miRNAs in wound healing models for tuning cell proliferation and migration.
We more particularly identified the strong accumulation of miR-483-3p in keratinocytes at the
final stage of wound closure, consistent with a role in the arrest of the healing process. We
now establish miR-483-3p as a mandatory signal triggering cell cycle arrest in confluent
keratinocytes. Indeed, blocking miR-483-3p accumulation strongly delays the cell cycle exit,
maintains cells into a proliferative state, and prevents their differentiation program. Cell cycle
blockade by miR-483-3p occurs in early G1 phase, via a direct targeting of the CDC25A
phosphatase. We demonstrate that the miRNA-induced silencing of CDC25A increases the
tyrosine phosphorylation status of CDK4/6 cyclin-dependent kinases which, in turn, abolishes
the kinases capacity to associate with D-type cyclins. This mechanism prevents kinases
activation and sequesters cells in early G1. We propose this new regulatory process of CDKcyclin association as a general mechanism coupling miRNA-mediated post-transcriptional
modifications, CDK phosphorylation, and cell cycle control. Besides, we anticipate that the
other miRNAs that also target CDC25A indeed function in the same way.
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GPR30, the non classical membrane G protein related
estrogen receptor (GPER), is a new player in testicular
carcinogenesis related to environmental endocrine
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Testicular germ cell tumours (TGCT) are the most frequent cancer of young men with an increasing
incidence all over the world (+ 2% each year), especially for seminoma tumours, the most frequent
TGCT. Pathogenesis and reasons for this increase remain unknown but environmental factors together
with genetic susceptibility have been suggested from epidemiological, clinical and molecular data.
This environmental hypothesis, according to which foetal exposure to environmental endocrine
disruptors (EEDs) with estrogenic effects (like bisphenol A) could participate to testicular germ cell
carcinogenesis by influencing the fate of germ stem cells (transformed gonocytes or undifferentiated
spermatogonia), supposes that TGCT are estrogen dependent. Using the JKT-1 cell line derived from a
human testicular seminoma, we have shown that 17?-estradiol (E2) was able to inhibit human
seminoma cell proliferation in vitro through an ER? dependent mechanism suggesting that ER? acts on
germ cells as a tumoural suppressor. However when E2 was conjugated to bovine serum albumin (E2BSA), which does not cross the membrane, the effect observed was completely different. Indeed E2BSA was able to promote JKT-1 cell proliferation in vitro by activating PKA and MAP kinases
pathways due to a rapid phosphorylation of CREB transcription factor, through a membrane G
protein-coupled receptor (GPCR). Using selective antagonist and RNAi silencing, we identified later
this GPCR as GPR30, a widely conserved orphan GPCR, which has been recently renamed as G
protein-coupled oestrogen receptor (GPER). GPR30 is a seven-transmembrane domain protein
identified as a novel 17?-estradiol-binding protein structurally distinct from the classical estrogen
receptors (ER? and ER?). GPR30 can mediate rapid E2-induced non-genomic signalling events,
including stimulation of adenylate cyclase and several other kinases. GPR30 is expressed by several
hormone dependent cancers as breast, ovarian and endometrium cancers. In such cancers, its
expression also exhibits prognosis utility and GPR30 is able to modulate growth of hormonally
responsive cancer cells in vitro. Moreover some EEDs such as bisphenol A or atrazine trigger a high
affinity for this receptor as shown for ovarian and breast cancer cells. Like other estrogen-dependent
cancers, human seminoma express different estrogens receptors (here ER? and GPER) and can be
activated in different ways both by estrogens and xeno-estrogens depending on their respective affinity
and cell microenvironment (receptor expression level, cofactors). We have recently shown that GPER
is specifically overexpressed in seminomas but not in non-seminomas. Then we tried to determine the
precise mechanisms leading to such a GPER overexpression in seminomas by investigating the GPER
genotype and its polymorphisms in a large cohort of human classical seminomas (n=131). We were
able to report a strong association between seminomas and two SNP in the promoter region of the
GPER gene. However, because our cohort was too small, we were not able to identify a clear
correlation between these two SNP and clinical and histopathological characteristics; then we could
not definitively consider these genotypes as protective markers. Nevertheless, it could become a
potential marker for screening TGCT in patients with high risk factors (as cryptorchidism or
infertility).
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Cutaneous squamous cell carcinomas (CSCC) are very common human cancers arising on
precancerous lesions such as UV-induced actinic keratoses, papilloma viruses lesions, burns
or chronic wounds. miRNAs play important roles in the physiopathology of various cancers
but their involvement in the development of CSCC as not yet been reported. To this aim we
developed a mouse model of multi-stage skin carcinogenesis to investigate the role of
miRNAs in CSCC development. FVB/N mice were treated with two successive DMBA
carcinogen genetic hits followed by repetitive applications of a tumor promoter (TPA), and
skin cancer development was examined over 8 months. Using High Throughput Sequencing,
we established the miRNA signatures corresponding to the different stages of tumor
development i.e. control skin, hyperplastic skin, papillomas and CSCC. We identified 47
miRNAs whose expression is significantly altered during tumorigenesis (|pathologic/normal| ?
2, 36 downregulated, 11 upregulated). We focused on the miR-193b/miR-365a cluster that is
significantly decreased in tumors suggesting that these miRNAs could be tumor suppressors.
Interestingly, the expression of these miRNAs is also lower in different human tumoral
keratinocyte cell lines when compared to normal keratinocytes. Using gain and loss-offunction approaches we showed that the ectopic expression of miR-193b and miR-365a in
normal keratinocytes and tumoral cell lines, markedly inhibits cell growth, colony formation
efficiency and cell migration as well as cell survival when tumor cells were serum-starved,
supporting their potential tumor suppressor functions. Conversely, the delivery of anti-miR
oligonucleotides increases colony formation efficiency, keratinocyte proliferation and
migration. Combining bioinformatic target prediction algorithms and transcriptome analyses
of mouse CSCC cells transfected with miR-193b or miR-365a, we identified potential target
genes of these miRNAs. Luciferase reporter assays and Western blot analyses, confirmed that
KRAS and MAX are common direct targets of miR-193b and miR-365a. The functional study
of these genes using short interfering RNAs showed that they control keratinocyte
proliferation and migration suggesting that they could play a main role in the mediation of
miR-193b/miR-365a cluster anti-tumoral properties. Actually, we focused on the role of
MAX and KRAS in the mediation of miR-193b and miR-365a effects using Target Site
Blockers oligonucleotides.
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myoID controls adult hindgut left right morphogenesis non
cell autonomously by directed cell migration and direct
interaction with PCP proteins.
Nicanor Gonzalez1, Stéphane Noselli1
1: IBV

Keywords: Left-Right asymmetry, Drosophila, hindgut, development, myoID, planar
cell polarity,
Arguably the most important effect of stereotyped left right asymmetry is to assure proper
looping of internal organs. In Drosophila, there are several organs with stereotyped
asymmetric positions, namely the male terminallia rotation, the embryonic gut, and the adult
midgut and hingut. And they all require myoID gene product to achieve correct orientation.
The final position of the adult hindgut (aHG) is a stereotyped dextral loop. In myoID null
mutation this loop can be inverted. Here we show that the adult hindgut looping is controlled
by a small region of myoID positive cells, named H1 cells, which during pupariation migrate
anteriorly and transmit directional information to the aHG precursors, named H2 cells. This
event is independent from embryonic HG morphogenesis and from other adult organs.
Furthermore, we show that the directional information passed from H1 to H2 cells is
dependent on planar cell polarity proteins. This is the first time PCP genes have been shown
to play a role in LR morphogenesis in Drosophila.
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A recent integrated view of roles of top-down (consumer-driven) and bottom-up (resourcedriven) controls of pelagic ecosystems has emerged. Cross trophic level formulations from
picoplankton to top predators have been adopted in an attempt to capture more fine scale
processes and better predict the effects of environmental changes on marine ecosystems.
There is, however, an evident lack of in situ whole planktonic community data to estimate the
contribution of physical against biological forcings on the plankton realm as well as their time
scale of influence. Here we propose a holistic approach based on whole planktonic
community sampling of Plankton Ecological Groups (PEGs) to investigate the temporal
dynamic of the plankton community in the Bay of Villefranche-sur-mer (France). We showed
that the whole plankton community varies along 2 temporal scales. 1) A seasonal scale forced
by water temperature cycles, where winter, resource driven, primary producers and small
grazers (bottom up controlled) shifts to large gelatinous top consumers (top down controlled)
and 2) A monthly scale forced by transient wind events disturbing the water column, where a
whole plankton succession emerged, shifting the ecosystem gradually from a bottom-up to
top-down control state. Our study shows for the first time that it is feasible to monitor changes
in an entire marine ecosystem in quasi-real time. It reveals that distinct physical forcings
preside over dynamic changes of the whole planktonic community at different time scales.
Eventually we have been able to challenge the traditional planktonic succession template (step
by step species replacement over time), redefining the planktonic succession as an addition of
biological components to the system over time.
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In Vivo and In Vitro Analysis of Vascular Development in
Kidneys: Towards Renal Engineering
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Objectives: We’ll characterize vasculogenesis and angiogenesis in vivo in kidney
development. We’ll analyse in vitro vascular development limitations. We’ll propose a novel
kidney culture method, to improve vascular development. Methods: We used B6 mice. IF was
done on Zeiss LSM 510 Meta. qRT-PCR were conducted on LightCycler 1.5 (Roche). P
values of less than 0,05 considered signi?cant. Results: In vivo, endothelial cells (PECAM1+)
bud from the aorta at 10.5 dpc and migrate towards the metanephric mesenchyme (WT1+) to
form the primitive renal artery at 11.5 dpc. Angioblasts (FLT1+ and KDR+) gather among the
metanephric mesenchyme at 10.5 dpc and participate in renal vascular network development.
Vascular tuft formation occurs between 12.5 and 14.5 dpc. In vitro vascular development is
impaired. It requires the PGC-1? pathway, HIF-independent, activated by hypoxia. In vitro
kidney cultures with vascular microperfusion in 18.5 dpc embryos show signi? cant renal
vasculature, and ? uid excretion. Conclusions: We showed that angiogenesis and
vasculogenesis occur early in vivo in kidney development. In vitro vascular development
requires PGC-1? pathway in addition to HIF. We proposed a novel kidney culture method, to
optimize vasculature, with encouraging preliminary results.
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Integrating community ecology theories for sustaining the
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Over the past few years biological control has successfully become a real alternative to
insecticides particularly in greenhouse crops. However, key questions have to be highlighted
to optimize this crop protection technique which, by using predation to control pests, is
submitted to population dynamics laws. It has been demonstrated mathematically that it is not
possible for two predators to survive on a unique shared prey, unless a biological niche for the
less competitive predator exists to decrease the strength of the resource competition. In
biological control, one predator rarely permits to control, in a satisfying way for producers, a
given pest. The most frequent strategy consists in establishing artificially a generalist predator
on young crops, this allows a broad range of pests to be controlled, and then, usually, the
control will be completed with repeated releases of a specialist predator. However, repeated
releases of a specialist predator are particularly expensive, this leads us to a community
ecology question: is it possible for two predators to coexist on a single pest in the long term in
greenhouses context? With our experiment under realistic greenhouse conditions we
demonstrated that coexistence of two predators is possible and efficient on the biological
system studied. These results are the proof that inoculative releases of two predators to control
a unique pest could be an efficient and economically-sound biological control solution.
Moreover, these results showed that mathematical models, without taking into account the
specificity of each species of the habitat, are not sufficient to predict the outcome of species
association.
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Organelles of the endocytic pathway exhibit progressive acidification of vesicles (early
endosomes pH 6.5-6.0 ? late endosomes pH 6.0-5.5 ? lysosomes pH 5.0-4.5). Maintaining the
precise acidic pH values in endocytic compartments is critical for a wide range of cellular
processes, such as protein recycling and degradation, receptor desensitization and
neurotransmitter loading in synaptic vesicles. However, despite the well-recognized overall
importance in cell biology, the molecular mechanisms underlying the fine-tuning of the pH in
each organelle are still poorly understood. The present notion is that the organellar
acidification is mediated by V-ATPases coupled to ClC chloride transporters which
counterbalance the H+ current. However, other proton transporters, namely the Na+/H+
exchangers 6, 7 and 9 are also expressed in intracellular compartments. They are highly
conserved and mutations in their genes have been linked with human cognitive and
neurodegenerative diseases. Paradoxically, their role in cellular biology remained elusive, as
their intracellular localization prevents the accurate measurement of their functional features.
The current hypothesis is that they exchange cytosolic K+ for endosomal H+ and therefore
have role as proton leak for vesicular pH. To study NHE7 biochemical features we cloned it
and stably expressed it in Na+/H+ exchanger-deficient fibroblasts. Then, we used somatic cell
genetic techniques to select variant cells able to resist the H+ killing through plasma
membrane expression of H+ extruders. This allowed us to select a stable cell line that
expresses the wild-type NHE7 at the plasma membrane and therefore to accurately measure,
for the first time, NHE7 kinetics, ion selectivity and pharmacological features using fast ion
fluxes and atomic absorption spectrometry. To summarize, this exchanger displays unique
features within the NHE family, especially with respect to its reversibility and its affinity for
its substrates, Li+, Na+ and H+ and for its guanidine-derived inhibitors. In conjunction with
our results on the subcellular localization of the native NHE7 and pH measurements of its in
situ activity, this work allows for the first time to understand the role of a Na+/H+ exchanger
in the acidification of intracellular compartments. Moreover, these results provide important
clues for understanding the physiological roles of the intracellular exchangers and their
implication in neurological diseases.
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Proper axon targeting is crucial for the establishment of functional neuron networks. During
development, axonal growth and guidance are controlled at the level of growth cones, which
sense the guidance cues produced by the environment and turn accordingly by rearranging
their cytoskeleton. Several studies, mostly performed in vitro, have shown that posttranscriptional regulatory mechanisms, such as alternative splicing or mRNA transport, are
essential for axonal morphogenesis. These mechanisms are regulated by RNA-binding
proteins recognizing specific sets of transcripts. In order to identify RNA-binding proteins
regulating axon morphogenesis in vivo, we are using Drosophila mushroom body (MB)
neurons as a model system. We have focused on the RNA-binding protein Hrp48, a hnRNP
protein with conserved functions in mRNA regulation. Using a RNAi approach, we have
observed that hrp48 down-regulation induces strong defects including thinner axon bundles,
ectopic axonal projections or shorter projections. Similar growth and/or guidance defects have
also been observed using independent hrp48 mutant alleles. Interestingly, these defects are
stronger in females than in males, revealing a sex-specific sensitivity in response to hrp48
inactivation. Combining biochemistry and genetics, we are currently analyzing putative
Hrp48 mRNA targets.
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The Sox genes family encode 20 transcription factors that ensure diverse and essential roles
during organogenesis, in both mouse and human. Among the Sox family, the sub-group SoxC (Sox4, Sox11 and Sox12) is expressed during kidney development but little is known about
their role in this organ. In order to identify and characterize those roles, we use an in vivo loss
of function approach with knock-out (-/-) and conditional knock-out (co/co) mouse strains.
Our phenotypical analyses showed that Sox11-/- mutants display nephron patterning defects
similar to mutants hypomorphe for Fgf8, a gene essential for mesenchyme-to-epithelial
transition (MET) of nephrons precursors. We performed expression analysis and showed coexpression of Fgf8, Sox4 and Sox11 in these precursors, with a downregulation of Fgf8 when
Sox11 is removed. Our data, taken together with the known functional redundancy of the SoxC genes during organogenesis suggest a cooperation between Sox4, Sox11 and Sox12 for
MET during kidney formation. To test this hypothesis, we generate Sox4co/coSox11-/double mutants mice. Two main observations came out of our analyses : - Sox4co/coSox11-/kidneys are hypoplasic due to a massive reduction of nephrons number. Nephron precursors
pool seems intact, which indicate that the MET process is impaired, validating our hypothesis.
- Surprisingly, nephrons that have bypassed the MET defect are abnormally short, meaning
that Sox4 and Sox11 play additional roles during nephrons maturation. Taken together, our
data show that Sox4 and Sox11 act redundantly in several step during nephrogenesis, first for
the MET and later for nephron patterning and maturation. Next, we aim to evaluate Sox12
involvement in those processes and test if Fgf8 is a direct target of the SOX-C genes.
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Medicago truncatula/Sinorhizobium meliloti symbiosis leads to the de novo development of
root nodules involved in biological nitrogen fixation. However, this symbiotic interaction is
time limited and an early senescence appears in mature nodule (zone IV). This degradation
process occurs very early in comparison to senescence of the whole plant. During nodule
natural senescence of plant host cells, a gradual degradation process induces a loss of vacuole
and peribacteroid membrane (PBM). In the M. truncatula model, a cDNA-AFLP analysis
showed an upregulation of several cysteine proteases during the transition from nitrogen
fixing nodule to early senescent one (Van de Velde et al., 2006). An SPG31-like peptidase
(MtC1.104) known to be involved in leaf senescence and a Vacuolar Processing Enzyme
gamma (MtC13.006) described as a caspase-like protein involved in a mechanism similar to
hypersensitive response in A. thaliana (Kuroyanagi et al, 2005). Our in planta spatiotemporal
expression analysis of genes encoding these cysteine proteases using promoter:reporter gene
GUS confirmed their expression during natural senescence at the junction between the
nitrogen fixing zone (zone III) and the senescence zone (zone IV) . Surprisingly, MtVPE
seemed to have a higher expression in the infecting zone (zone II) than in senescence zone.
We investigated with GFP fusions the subcellular distribution of MtCP6 and MtVPE in
infected and uninfected nodule cells. Both proteases were localized in vacuole of uninfected
cells whereas in plant host cells both localized in symbiosome. To get a better insight into the
role of these cysteine proteases during the senescence program, we knocked down by RNAi
the expression of each gene specifically at the interzone III-IV. Depletion of these transcripts
induced a drastic increased of N2 fixation and nodule size. Our data showed that MtCP6 and
MtVPE are key players of the nodule senescence process and may be directly involved in
symbiosome degradation.
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The mammalian neocortex is organized into six layers, in which neuronal populations can
express different neuronal subtype-specific genes and have distinct morphology and
connectivity patterns. For example, layer V neurons consist of different types of projection
neurons (PNs): corticofugal, including subcerebral and corticostriatal PNs, and
corticocortical, including callosal PNs. Fezf2, Satb2 and Ctip2, known to regulate each other,
are involved in the specification of layer V PNs during development. While Fezf2 promotes
the expression of Ctip2 and the specification of subcerebral PNs, while Satb2 is a determinant
gene for callosal identity. Moreover, in layer V Fezf2 inhibits Satb2, which, in turn, represses
Ctip2 transcription by recruiting HDAC1 and MTA2 (members of the NURD complex) to the
Ctip2 locus. However, we found that a small population of layer V neurons still expresses
high levels of Satb2 and Ctip2. In the absence of COUP-TFI, described by our group to be a
key transcriptional regulator during cortical areal and cell-type specification (1, 2), the
number of double Satb2/Ctip2-expressing cells in layer V and projecting to the striatum
increases abnormally in the prospective somatosensory area S1. We also found that LMO4,
normally expressed in corticocortical PN of frontal and occipital regions of P0 brains, is
ectopically expressed also in the parietal ones and suppresses the inhibition of Ctip2 by Satb2
by binding to HDAC1 and interfering with the formation of the NURD complex. We are at
present characterizing this population morphologically and molecularly. Together, our results
unravel a novel molecular mechanism specifying a cortical PN subpopulation within layer V.
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The asparaginyl hydroxylase factor inhibiting HIF is
essential for tumor growth through suppression of the p53p21 axis.
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We showed previously that factor inhibiting HIF (FIH) monitors the expression of a spectrum
of genes that are dictated by the cell’s partial oxygen pressure. This action is mediated via the
C-TAD, one of two transactivation domains of the hypoxia-inducible factor. In our study, we
questioned: i) the function of FIH as a HIF-1 modulator of gene expression in the context of a
physiological oxygen gradient occurring in 3-dimensional cultures and in tumors, ii) the role
of FIH as a modulator of the growth of human tumor cells. We first demonstrated that the
expression pattern of HIF-target genes dependant on the C-TAD, such as carbonic anhydrase
IX (CAIX), was spacially displaced to more oxygenated areas when FIH was silenced,
whereas overexpression of FIH restricted this pattern to more hypoxic areas. Secondly, we
showed that silencing fih severely reduced in vitro cell proliferation and in vivo tumor growth
of LS174 colon adenocarcinoma and A375 melanoma cells. Finally, silencing of fih
significantly increased both total and phosphorylated forms of the tumor suppressor p53
leading to an increase of its direct target, the cell cycle inhibitor p21. Moreover, p53 deficient
or mutated cells were totally insensitive to FIH expression. Therefore FIH activity is essential
for tumor growth through the suppression of the p53-p21 axis, the crucial barrier that prevents
cancer progression.
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The western corn rootworm, Diabrotica virgifera virgifera (Coleoptera: Chrysomelidae), is
one of the most destructive pests of corn in North America and is currently invading Europe.
The two major invasive outbreaks of rootworm in Europe have occurred, in North-West Italy
and in Central and South-Eastern Europe. These two outbreaks originated from independent
introductions from North America. Secondary contact probably occurred in North Italy
between these two outbreaks, in 2008. We used 13 microsatellite markers to conduct a
population genetics study, to demonstrate that this geographic contact resulted in a hybrid
zone in the Italian region of Veneto. We show that i) genetic variation is greater in the contact
zone than in the parental outbreaks; ii) several signs of admixture were detected in some
Venetian samples, in a Bayesian analysis of the population and an approximate Bayesian
computation analysis of historical scenarios and, finally, iii) allelic frequency clines were
observed at microsatellite loci. The contact between the invasive outbreaks in North-West
Italy and Central and South-Eastern Europe resulted in a hybrid zone, with particular
characteristics. The evolutionary implications of the existence of a hybrid zone in Northern
Italy and their possible impact on the invasion success of the western corn rootworm are
discussed.
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Basement membrane (BM) is a complex network of extracellular matrix (ECM) proteins
which supports epithelia and surrounds organs. Close interaction between cells and BM is
essential for cell migration. In vertebrates it has been shown in vitro that Collagen IV, the
main constituent of the BM, can be cleaved and that its Non-Collagenous domain 1 (NC1) can
modulate cell migration and proliferation. However, its role is highly controversial and its
function during development is still unknown. We use Border Cells (BC) migration in
Drosophila ovary to get insights into the behavior and role of BM during cell migration. BC
are a group of epithelial follicular cells recruited by a pair of specialised cells, the Polar Cells
(PC). We previously showed that during the recruitment step, PC undergo an asymmetrical
apical capping with most BM components (Medioni and Noselli, 2005). This ECM aggregate
is formed by basal-to-apical transcytosis and both its formation and shedding are involved in
the initiation of BC migration. Interestingly, using an antibody specific of the NC1 domain of
Collagen IV alpha2 chain, we show that the full length protein is present in the basal BM of
the follicle but that the NC1 domain appears truncated and excluded from the apical cap,
suggesting a role of NC1 release in BC migration. We also determined the origin of the BM
surrounding the follicle. Although in larvae fat body produces ECM components, combining
in situ hybridization and spatio-temporally controlled expression or depletion of Collagen IV,
we show that, in adults, the ovarian BM originates from different tissues and that two waves
of deposition are responsible for its complete assembly. These observations reveal a
previously unknown complexity of the origin and deposition of the ovarian BM. Taking
advantage of the Drosophila model, we are currently investigating the dynamics and screening
the proteases responsible for NC1 cleavage to decipher in vivo its role in cell invasiveness.
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Caused by five species of parasites of the genus Plasmodium that affect humans, malaria due
to P. falciparum is the most deadly. Several strains of parasite are resistant to all developed
drugs due to mutations in a limited number of genes [1]. Vector mosquitoes are resistant to
perythroid insecticides. No vaccine is available. This disease is a public and economic health
issue for developing countries. It is necessary to find new drugs targeting new proteins! The
parasite needs phospholipids (PL) to build its membrane during the erythrocytic cycle. There
are six times more PL in infected erythrocytes compared to healthy ones. Also, the strategy is
to target the de novo Kennedy pathway and more precisely its rate-limiting step, catalysed by
Plasmodium falciparum CTP:phosphocholine CytidylylTransferase (PfCCT) [2]. The main
objective is to find inhibitors of PfCCT. For this, we use a virtual screening process to filter
commercial databases of small molecules. We expand original databases with the calculation
of stereoisomers, tautomers and ring conformers. Ligand-based methods (LBVS) using 2D or
3D functional features, shapes and pharmacophores permit to keep molecules similar to the
known product of the enzymatic PfCCT reaction: the CDP-choline. Then, for structure-based
steps (SBVS), we built a homology model of PfCCT using experimental X-ray structure of
rCCT. We dock LBVS retained molecules in PfCCT active site using two programs: Vina [3]
and Plants [4]. We select molecules by their docking score and the number of hydrogen bonds
established with key active site residues. Finally, we visualize the docking poses to retain best
candidates. At the end of the first round, we selected 5 molecules from Chembridge collection
to test their inhibitory effect toward PfCCT enzyme using radiolabeled substrate
phosphocholine. We identified one compound with an IC50 of 1.2mM to compare to the
substrate Km(phosphocholine)=1.5mM. Currently, this hit is tested on endogenous PfCCT
and parasite cultures. Now, we are selecting additional molecules from other databases
(Ambinter, MalariaBox...) to find different structural families of molecules with higher
affinity. [1] Global Report on Antimalarial Drug Efficacy and Drug Resistance : 2000-2010
[2] Kennedy, E. & Weiss, S. The function of cytidine coenzymes in the biosynthesis of
phospholipides. Journal of Biological Chemistry 222, 193-214 (1956) [3] Trott, O. & Olson,
A.J. AutoDock Vina: improving the speed and accuracy of docking with a new scoring
function, efficient optimization, and multithreading. Journal of computational chemistry 31,
455-461 (2010). [4] Korb, O. & Stützle, T. Empirical scoring functions for advanced protein?
ligand docking with plants. Journal of chemical information and Modeling 49, 84-96 (2009).
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Background: Liver and lung metastases are the predominant cause of colorectal cancer
(CRC)-related mortality. Chemokine-receptor pairs play a critical role in determining the
metastatic progression of tumors. This study tested the hypothesis that disruption of
CXCR7/CXCR7 ligands could lead to a decrease in CRC metastases. Methods: Primary
tumors and metastatic tissues from patients with CRC were tested for the expression of
CXCR7 and its ligands. Relevance of CXCR7/CXCR7 ligands for CRC metastasis was then
investigated in mice using small pharmacologic CXCR7 antagonists and CRC cell lines of
human and murine origins, which - injected into mice - enable the development of lung and
liver metastases. Results: Following injection of CRC cells, mice daily treated with CXCR7
antagonists exhibited a significant reduction in lung metastases. However, CXCR7
antagonists failed to reduce the extent of liver metastasis. Moreover, there were subtle
differences in the expression of CXCR7 and its ligands between lung and liver metastases.
Malignant cells expressed more CXCR7 ligands in lung than in liver metastases while tumor
environment produced it similar levels in both metastatic sites. Conclusion: Our study
suggests that the activation of CXCR7 on tumor blood vessels by its ligands could facilitate
the progression of CRC within lung but not within liver. Moreover, we provide evidence that
targeting the CXCR7 axis may be beneficial to limit metastasis of colon cancer within lungs.
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The chinese medicine neuroaid (mlc601, mlc901) induces
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Brain trauma is responsible for important disabilities particularly in young people.
Mechanisms involved in brain injury are now well described as apoptosis, necrosis,
inflammation and oxidative stress following by a neurorestorative time as neurogenesis.
NeuroAid (MLC601 and MLC901), a Traditional Chinese Medicine, which is used in China
for patients after stroke was recently described to be protective in models of focal and global
ischemia. Our aim was to investigate the effectiveness of MLC901 on brain injury and deficits
after brain trauma induced by a lateral fluid percussion in rodent. Materials and Methods All
experiments were performed on male Sprague Dawley rats (250 g) from Charles River
Laboratories (France) and used according to policies on the care and use of laboratory animals
of European Communities Council Directive (86/609/EEC). The local Ethics Committee
approved the experiments. Traumatic brain injury was induced by Lateral Fluid Percussion
(LFP). LFP was induced by a transient fluid pulse impact against the exposed dura by using a
fluid-percussion device (AmScien Instruments, Richmond, VA, USA). The impact pressure
was measured by an extracranial transducer and controlled (2 Atm).The study was carried out
on rats divided into three groups: Sham , brain trauma vehicle and brain trauma MLC901
(Moleac (Singapore)) injected with a single dose of MLC901 (500 ?l/rat) 1 h (optimal
therapeutic window investigated) after trauma followed by enteral feeding for seven days
after trauma. Importance of brain lesion was explored by histologic coloration (ttc and
Fushine coloration 10mn, 2h,6h, 24h, D7), MRI (Lyon collaboration)(D7) and quantification
of PS100B in blood(10mn, 2h,6h, 24h, D7). Brain edema was evaluated by comparing weight
brain before and after dehydratation (D7) and AQP4 staining (D7). Glial lesion was visualized
by GFAP and MAP2 staining (D7). Neurorestorative phasis was investigated by BrDU
staining (D7 and D21), Fluorogold technique (D21), Nestin and Ki67 staining (D3, D7) and
growth factors investigated by BDNF and VEGF staining and by QPCR. Cerebral blood flow
was quantified using continuous Arterial Spin Labelling in MRI. Behavorial testing was
conducted using a the Morriz Water Maze test. Results Extension of brain lesions, measured
by histologic staining or by MRI, PS100B excretion and edema were significantly less
important in MLC901 animals than in Placebo. MLC901 decreased also glial lesion near the
trauma lesion. Variation of CBF, measured by MRI, increased significantly during the 6 first
hours after brain injury in treated group. Nestin and Ki67 staining increased after treatment
with MLC901. We observed integration of new born cells in the hippocampus with double
labeling BrDU and Fluorogold. MLC901 improved expression of BDNF in brain lesion.
Conclusion As in stroke or in global ischemia, MLC901 has a neuroprotective and a
neuroregenerative effect after brain trauma induced by lateral fluid percussion. The functional
consequences of this effect must to be confirmed in comportemental studies.
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resistance during obesity
CORNEJO Pierre-Jean1, GINET Clémence1, GREMEAUX Thierry1, GONZALEZ
Teresa1, TANTI Jean-François1, CORMONT Mireille1
1: C3M

Keywords: microRNAs, adipocytes, insulin resistance, p53
INTRODUCTION Obesity is an important risk factor of insulin resistance. Several studies have
shown a dysregulation of microRNA expression in adipose tissue during obesity. Because miRNA are
regulators of gene expression, it could thus participate to insulin resistance development. Here, we
studied the role of miR-34a in adipocyte insulin resistance because we found it overexpressed in
adipose tissue in several models of murine obesity. This overexpression concerns both the adipocytes
and stroma-vascular fraction. Furthermore, two targets of miR-34a, Vamp2 and Sirt1, are implicated
in insulin action in adipocyte. Besides, p53, a known activator of miR-34a is up-regulated in adipose
tissue of obese patients. This p53 increase is sufficient to induce a systemic insulin resistance.
Conversely, its loss protects against insulin resistance induced by a high fat diet. However, the role of
p53 in adipocyte functions is still not known. MATERIAL AND METHODS We used 3T3-L1
adipocytes to modify miR-34a expression (by transfecting the cells with pre-miR-34a or antagomir),
and we studied effects on glucose uptake and insulin signaling. RESULTS Overexpression of miR-34a
inhibits glucose uptake induced by low and high concentration of insulin. As expected, Vamp2
expression, a player in glucose transporter (Glut4) translocation is inhibited. This could explain the
inhibition observed at the highest insulin concentration. Mir-34a overexpression also inhibits insulin
signaling. It lowers insulin-induced tyrosine phosphorylation of insulin receptor and downstream
signaling to ERK and AKT. Mir-34a overexpression induces an increase in the mRNA and protein
level of PTP1B known to dephosphorylate the insulin receptor. The NAD+-dependent deacetylase
Sirt1 has previously been implicated in the repression of the PTP1B promotor. And as expected the
miR-34a overexpression inhibits the expression of Sirt1. At least, we observe that the miR-34a effect
on insulin signaling requires PTP1B. We have also set up a model of adipocyte insulin resistance
linked to p53 activation. We use doxorubicin (a topoisomerase II inhibitor) to induce DNA damages
and the activation of the p53 pathway. Doxorubicin inhibits insulin-induced glucose transport and
insulin signaling. This occurs without induction of stress signaling (activation of ERK, p38 and Junk)
which is known to inhibit insulin signaling. Doxorubicin induces in a p53-dependent manner the
expression of miR-34a. Doxorubicin effect on insulin signaling requires the activation of DNA
damages response. Indeed, it is widely reversed in presence of DN-PK inhibitor. However, it is only
partially reversed by p53 siRNA or miR-34a antagomir. CONCLUSIONS MiR-34a overexpression in
adipocyte of obese subjects could participate to adipocyte insulin resistance, inhibiting insulin
signaling and glucose uptake by targeting at least Vamp2 and Sirt1. The p53 increase in adipocytes of
obese subjects could be implicated in the observed miR-34a overexpression. The reasons of p53
increase in adipocyte of obese subjects are presently unknown, it could be due to an increase in DNA
damages. Interestingly, we show that DNA damages are potent inducers of adipocyte insulin
resistance, thus suggesting a novel mechanism of insulin resistance induction.
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Obese adipose tissue (AT) is infiltrated by macrophages and a cross-talk between
macrophages and adipocytes contributes to Adipose Tissue inflammation and dysfunction that
participate in the insulin resistance. Thus, the identification of inflammatory pathways
involved in this cross-talk may provide new insights into mechanisms promoting metabolic
diseases. We hypothesized that MAP3 kinase kinase kinases (MAP3K) that link MAP kinases
to receptors involved in innate immunity could be attractive candidate. We found that the
MAP3K Tpl2 mRNA expression was up-regulated in Adipose Tissue of obese mice and
patients both in adipocytes and in pro-inflammatory CD11c+ cells (macrophages). In a coculture system between adipocytes and macrophages, we found that pharmacological
inhibition of Tpl2 decreased inflammatory cytokines expression and fatty acids release.
Silencing of Tpl2 in macrophages reduced the level of inflammatory mediators in the coculture highlighting an important role of Tpl2 in the inflammatory effect of macrophages.
Further, Tpl2 inhibition decreased the alterations in adipocytes insulin signaling induced by
macrophages. We propose that Tpl2 pathway is involved in the crosstalk between adipocytes
and macrophages that could contribute to Adipose Tissue inflammation and dysfunction in
obesity.
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In the context of potential therapies for type 1 diabetes, a large amount of research has
involved replenishing the beta-cell mass from cells already present within the pancreas
whether it be in the exocrine or endocrine compartment. We have previously shown that the
misexpression of Pax4 in glucagon-expressing/alpha cells leads to the conversion of these
cells into functional insulin-expressing cells displaying many markers of a true beta-cell
identity. This conversion was accompanied by increased proliferation in the ductal epithelium
and ductal lining and a reactivation of the proendocrine marker Ngn3. These results led to the
hypothesis that cells within the ductal epithelium re-express Ngn3, differentiate into
glucagon-expressing cells and are subsequently converted into beta-like cells. Thus, the
objective of the current project is to investigate the potential of cells from the ductal
epithelium/lining to differentiate into endocrine cells by the forced expression of Ngn3 in
these same cells. In order to specifically target duct cells within the pancreas Hnf1B-CreER
animals were used as HNF1b is solely expressed in the duct cells of the mouse pancreas. This
line was then crossed with a number of lines allowing the expression of Ngn3 in duct cells
only upon tamoxifen treatment. The obtained animals are healthy,show no developmental
issues or gain of weight and display normal basal glycaemia In order to optimize the induction
of Ngn3 in this system, different methods of tamoxifen administration and different times of
treatment have been tested. Following short time treatment by gavage in these animals, our
preliminary results indicate modest islet hyperplasia. Following endocrine cells quantification
in these islets, the observed hyperplasia seems to be the result of an increase in all endocrine
cells type, consistent with the role of Ngn3 in pancreatic development. Further
characterization of these animals is ongoing at the level of islet architecture as well as at the
functional level. These ongoing experiments will be presented. This ongoing work will help
us determine whether ductal cells within the pancreas have the ability to differentiate into
endocrine cells upon the activation of Ngn3. This in turn will further confirm our current
hypothesis involving the regeneration of glucagon-expressing cells in the context of alpha to
beta-like cell conversion.
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The identification and characterization of the genetic determinants underlying endocrine
pancreas morphogenesis and regeneration may potentially aid the design of cell replacement
therapies to treat type 1 and 2 diabetes mellitus. It has been previously demonstrated that
newborn glucagon-expressing alpha-cells can be continuously regenerated and converted into
?-like cells upon the forced expression of a single transcription factor, Pax4. Nevertheless, it
is not known if mature/aged ?-cells still display a comparable plasticity and thus are capable
of adopting a different cell identity. Similarly, the mechanisms coordinating these conversion
processes remain unclear. Taking advantage of an inducible and reversible expression system,
we demonstrate that, upon Pax4-misexpression, adult ?-cells can still be converted into ?-like
cells, a process strikingly independent of age, and resulting not only in ?-cell regeneration,
islet hyperplasia, but also in islet neogenesis. Our findings are consistent with an increase in
cell proliferation as well as re-expression of the proendocrine gene Ngn3 in the ductal lining.
Lineage tracing experiments reveal that Ngn3-re-expressing cells, as well as HNF1b-labeled
duct cells, eventually adopt an endocrine cell identity. A thorough analysis of the mechanisms
involved further shows that endocrine cell regeneration is mediated by a Ngn3-induced
epithelial-to-mesenchymal transition (EMT) process. Lastly, physiological analyses show that
reprogrammed ?-like cells are able to maintain euglycaemia and to replace the whole ?-cell
mass in vivo following several rounds of chemically-induced diabetes, highlighting a very
promising approach in the treatment of diabetes.
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Tumor development and spreading are a complex multi-step process involving signaling
cross-talk between tumor cells and stroma. Stroma cells, including Carcinoma associated
fibroblasts (CAF), influence tumor cell behaviour by secreting growth factors and cytokines,
and modulating the tumor microenvironment. In the stroma, activation of CAF correlates with
poor clinical prognosis. CAF lead collective squamous carcinoma cell (SCC) invasion
through forces- and proteases-mediated matrix remodelling and generation of tracks within
the extracellular matrix. TGF???Transforming Growth Factor Beta) cytokine-dependent
signaling pathway was considered the major CAF activator; however, stromal-specific
depletion of the TGF? tyrosine kinase receptor promotes tumorigenesis. Using threedimensional organotypic invasion assays, we investigated the potential role of TGF?1dependent signaling in activation of pro-invasive fibroblasts. Our results demonstrate that
TGF?1 cytokine stimulation of human dermal fibroblast mediates pro-invasive track
formation in a JAK1/STAT3 specific dependent signaling pathway. TGF?1 promotes STAT3
transcription factor phosphorylation through autocrine activation of the GP130-IL6ST
receptor by the Leukemia Inhibitory Factor (LIF), an IL6-family cytokine. Indeed human
dermal fibroblast stimulation by LIF mediates pro-invasive matrix remodeling which leads to
human SCC collective invasion. Next, we showed that 11 out of 12 human carcinoma cell
lines from different organs (skin, head and neck, breast and colon) and 7 out of 9 human
melanoma cell lines induce pro-invasive fibroblast activation in vitro through direct secretion
of LIF. Moreover, detection of LIF cytokine in human skin SCC biopsies indicated that LIF is
significantly upregulated in tumor tissues compared to normal skin. These results disclose the
molecular mechanisms underlying pro-invasive activation of human fibroblasts and identify
the LIF cytokine as a key player in this process.
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The Anion exchanger 1 (aka erythroid band 3 protein or SLC4A1) is usually described as a
strict chloride/bicarbonate eletroneutral counter-transporter. In red cells band 3 acts in the
carbon dioxide transport and participates in the structuration of cell shape. This
chloride/bicarbonate exchange respects a one for one eletroneutral mechanism. However, in
trout, band 3 has been shown to function as a chloride conductance leaky to taurine, sodium
and potassium. This conductive mechanism was extended to human band 3. In human this
unusual behavior is induced by some specific point mutations of band 3 involved in hereditary
stomatocytosis (Bruce et al., 2005). Some mutations convert the anion exchanger into a nonselective cation conductance, whereas other mutations only add a cation conductance to a still
functioning anion exchanger. The question we asked was whether this cation conductance and
the anion exchange share the same pathway through the band 3. In order to verify this
hypothesis we studied band 3 transport activities by using cysteine scanning mutagenesis and
sulfydryl specific chemical labeling technics. We focused on the transmembrane segment 8
(TM8) known to line the anion exchange pathway in wt band 3 (Tang et al. 1999). We
introduced cysteine mutations along TM8 in a particular band 3 mutant (H743R) which
presents a large cation leak and no anion exchange. Our results suggest that the same transport
site within band 3 protein accommodates eletroneutral anion exchange and cation leak which
is unmasked by specific point mutations. More and more studies are emerging in the scientific
literature that challenge the fundamental dogma that ion channels and transporters have
completely separate mechanisms. Our results clearly abound in this way.
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In the cerebral cortex, normal neuronal activity relies upon the maintenance of the delicate
balance between excitation and inhibition. For network function to remain stable, the strong
excitation provided by the pyramidal glutamatergic neurons must be balanced by precisely
matched inhibitory stimuli provided by the diverse repertoire of GABAergic interneurons. An
altered balance between excitatory and inhibitory stimuli can result not only in epilepsy, but
also in a variety of disorders, including autism or schizophrenia. In rodents cortical
GABAergic interneurons originate from the medial (MGE) and caudal ganglionic eminences
(CGE) according to precise temporal schedules. Transcription factors are known to be
important for the migration, specification and maturation of neurons during development. In
the ventral telencephalon transcription factors, whose expression is initiated in progenitors
within restricted domains of the ganglionic eminences and often maintained in postmitotic
neurons, have been shown to play fundamental roles in the specification and maturation of
specific interneuron subpopulations. Although great progress has been made over the last
decade in understanding the molecular diversity and fate-specification of MGE-derived
interneuron subtypes, the mechanisms controlling the birth and diversification of CGEderived interneurons, as well as their functional roles within cortical circuitry, remain to date
largely unexplored. The orphan nuclear receptors Chicken Ovalbumin Upstream ProteinTranscription Factors I and II (COUP-TFI and II) are broadly and specifically expressed
within the CGE and required for the migration of interneurons. This makes them attractive
candidates to be central to the function of CGE-derived interneurons. We showed that in the
cortex of single COUP-TFI or COUP-TFII conditional loss-of-function, the balance between
the different interneuron subpopulations, the late-born CGE-derived VIP- and CR-, and the
early-born MGE-derived PV- and SST-expressing cells, is changed without affecting the total
number of cortical GABAergic interneurons. As a consequence, COUP-TFI mutant mice are
more resistant to pharmacologically induced seizures and have a reduction in theta rhythm
between the septum and in the hippocampus. My project consists in analyzing in more details
the cause of the altered rhythms by characterizing the distribution and rate of the different
interneuron sub-populations. Furthermore, I am challenging the role of both COUP-TF factors
in interneuron specification and migration by generating double COUP-TFI and COUP-TFII
conditional mutant mice together with CGE-specific reporter lines. Preliminary data show that
tangential and radial migrations are affected in double mutant embryos, leading to a strong
reduction of GABAergic interneurons in the cortex. These studies will help in unravelling the
function of CGE-derived cortical interneurons during assembly of cortical neuronal activity.
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La polykystose rénale autosomique dominante (PKD) est une pathologie héréditaire
multisystémique caractérisée par des kystes rénaux et des lésions vasculaires. La PKD est
provoquée par la mutation des gènes PKD1 ou PKD2 codant pour les polycystines TRPP1 et
TRPP2. Les polycystines forment un complexe récepteur-canal ionique impliqué dans la
méchanotransduction et la régulation de l’homéostasie calcique intracellulaire. En utilisant
une approche protéomique par spectrométrie de masse, nous avons identifié des nouveaux
partenaires moléculaires de la polycystine TRPP2 dans les myocytes artériels. Parmi ces
protéines, nous avons identifié une protéine transmembranaire (TMEM33) de fonction encore
inconnue. Au cours de nos travaux, nous avons confirmé l’interaction TRPP2-TMEM33 par
immunoprécipitation et nous avons utilisé différents mutants des deux partenaires afin de
préciser leur site d’interaction à l’aide du système double-hybride. Des expériences
d’immunofluorescence démontrent un marquage réticulaire typique et une co-localisation de
TRPP2 et de TMEM33 dans les myocytes artériels et les cellules rénales épithéliales.
L’inactivation de TMEM33, par une stratégie siRNA, augmente la prolifération cellulaire
ainsi que la charge calcique intra-réticulaire, tandis que sa surexpression produit l’effet
inverse. Ces données sont compatibles avec un rôle de TRPP2/TMEM33 dans le mécanisme
de fuite calcique réticulaire. Chez les zebrafish, les morpholinos anti TMEM33 conduisent à
un phénotype polykystique et à des lésions vasculaires, mimant l’inactivation de TRPP2. Ces
résultats indiquent que TMEM33 est un régulateur de TRPP2.
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Root-knot nematodes, Meloidogyne spp., are extremely polyphagous plant parasites
worldwide. Since the use of most chemical nematicides is being prohibited, genetic resistance
is an efficient alternative way to protect crops against these pests. However, resistance genes
(R-genes) are limited and nematode populations are able to overcome them with time. Good
management of these valuable resources is thus a key point of R-gene durability. In pepper,
Me3 is a dominant major resistance gene, currently used in breeding programs, that control
M. arenaria, M. incognita and M. javanica, the three main root-knot nematodes species. In this
study, it was introgressed in either a susceptible or a partially resistant genetic background in
either homozygous or heterozygous allelic status. Confronting these genotypes with a high
inoculation pressure of an avirulent M. incognita isolate or a Me3 virulent laboratory-selected
population (obtained by successive re-inoculation on a Me3 R-pepper line) demonstrated i)
that the genetic background plays an important role, Me3 being overcome more easily in a
susceptible genetic background than in a partially resistant one, ii) that the allelic status has no
effect. Experiments are now underway to detect and localise genes or loci providing partial
resistance (QTLs = Quantitative Trait Loci) to root-knot nematodes explaining the differences
observed between susceptible and partially resistant genetic backgrounds, and to determine
the effectiveness of their « protective » role on the major R-genes. All these results are of
main importance for the creation of new varieties by breeders who have to take into account
the plant material used and the resistance gene they want to introgress.
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In rodent sensory neurons, acid-sensing ion channel 3 (ASIC3) has recently emerged as a
particularly important sensor of non-adaptive pain associated with tissue acidosis. However,
little is known about the human ASIC3 channel, which includes three splice variants differing
in their C-terminal domain (hASIC3a, hASIC3b and hASIC3c). hASIC3a transcripts
represent the main mRNAs expressed in both peripheral and central neuronal tissues (DRG,
spinal cord and brain), where a small proportion of hASIC3c transcripts is also detected.
Interestingly, we show that hASIC3 channels (a, b or c) are able to directly sense extracellular
pH changes not only during acidification (up to pH5.0), but also during alkalization (up to
pH8.0), an original and inducible property yet unknown. When the external pH decreases,
hASIC3 display a transient acid mode with brief activation that is relevant to the classical
ASIC currents, as previously described. On the other hand, an external pH increase activates a
sustained alkaline mode leading to a constitutive activity at resting pH. Both modes are
inhibited by the APETx2 toxin, an ASIC3-type channel inhibitor. The alkaline-sensitivity of
hASIC3 is an intrinsic property of the channel, which is supported by the extracellular loop
and involves two arginines (R68 and R83) only present in the human clone. hASIC3 is thus
able to sense the extracellular pH in both directions and therefore to dynamically adapt its
activity between pH5.0 and pH8.0, a property likely to participate in the fine tuning of
neuronal membrane potential and to neuron sensitization in various pH environments.
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Role of HIF-1? in autophagic degradation of Adherent and
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Autophagy is an intracellular process that maintains cellular homeostasis and deregulation of
autophagy is linked to various pathologies, such as chronic inflammation and cancer.
Xenophagy is the specialized autophagic machinery involved in destruction of invading
bacteria. Beside pathogens, autophagy is induced by nutrient starvation and oxygen
deprivation. In this later case, the hypoxic transcription factor, HIF-1a, has been described to
be a key player. The adherent and invasive E. coli (AIEC), isolated from the ileal mucosa of a
Crohn’s disease patient, are able to invade and replicate within macrophages and epithelial
cells, suggesting that AIEC may escape xenophagy. Since we recently demonstrated that
AIEC induced HIF-1a-dependent pro-inflammatory and pro-angiogenic responses, we aimed
to evidence a link between HIF-1a and xenophagy. For that purpose, we engineered an
intestinal epithelial cell line deficient for HIF-1a expression. We showed here that (i)
suppression of HIF1a increased by three fold the survival of AIEC LF82 bacteria, (ii) AIEC
bacteria induced autophagic machinery in both cell lines, (iii) in absence of HIF-1a, AIECinduced xenophagy is impaired, and (iv), bacteria are accumulated in early endosomes which
represent a replicative intracellular niche. Our results evidenced the role of HIF-1a in AIECinduced xenophagy under normoxic condition. We are now investigating the molecular link
between HIF1a and endosome maturation.
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Glioma represents the most frequent form of brain tumor the prognosis of which remains
extremely poor. The etiology of gliomas is tightly linked to an increase of the rate of p53
somatic mutations with age that ultimately lead to its inactivation. Parkin is a tumor
suppressor the mutations of which have been linked to glioblastoma and other malignancies
development. The main function of this protein appeared to be related to its ubiquitin-ligase
enzymatic activity. Interestingly several evidences suggested that parkin could control cell
death via as transcriptional factor properties. We have identified the first parkin
transcriptional target, the pro-apoptotic protein p53 (Alves da Costa et al. Nat. Cell Biol.,
2009). We have thus decided to examine the interplay between parkin and p53 in glioma
genesis. We have monitored the protein and mRNA levels of parkin and p53 in cellular
models and in vivo. We identify parkin as a transcriptional target of p53 and we evidence a
functional inverse correlation between parkin and p53 in human glioma samples. In
conclusion we demonstrate a functional crosstalk between parkin and p53 that may be at the
origin of the ineffective cell death responsible for the development of brain tumors.
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Endoparasitoid wasps are largely used as biological control agents since they develop at the
expense of their insect host. Their reproductive success thus depends on their capacity to
control the host physiology and immunity (Dupas et al. 2003). Parasitoid virulence strategies
are highly diversified, but most of them inject venom proteins along with the eggs. This work
is in the context of a project aiming to acclimate the braconid wasp Psyttalia lounsburyi
(Braconidae) in order to control the olive fruit fly, Bactrocera oleae. However, the production
of parasitoids is performed on Ceratitis capitata as a substitute host due to rearing constraints.
A related parasitoid species (P. concolor), more generalist than P. lounsbury naturally
develops both in C. capitata and B. oleae. Our project aims to characterize the venom
components of Psyttalia lounsburyi and Psyttalia concolor, analyse their variation between
strains (two strains of Psyttalia lounsburyi, from Kenya and South Africa, strongly genetically
differentiated based on microsatellite markers) and between individuals, and follow their
evolution in response to the use of a substitute host in the laboratory. The host change might
indeed result in a selection pressure for adaptation to the new host, and a decrease in
parasitoid virulence to the target host. Preliminary results include the ongoing characterization
of venom components by transcriptomic and proteomic approaches and the evidence of
differences in some venom proteins between the two species, and between the two strains of
Psyttalia lounsburyi. Inter-individual variation is currently analysed at the level of individual
venom protein profiles.
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During embryonic development, the correct identity and differentiation of the various parts of
the embryo are controlled by transcription factors. The homeodomain transcription factor
Otx2, among its many roles, is for instance responsible for the induction of the midbrain and
the patterning of the anterior neurectoderm. Indeed, after a period of expression throughout
the gastrula, Otx2 gets restricted to the future prospective forebrain and midbrain, and acts
withGbx2, which is expressed in a more posterior area, to set the midbrain-hindbrain barrier
(MHB) separating the midbrain from the hindbrain. The area of expression of Otx2 will give
rise to the midbrain, whereas the area of expression of Gbx2 delineates the beginning of the
hindbrain. Previous knock-out studies indicate that Otx2 and Gbx2 mutually repress each
other, and that the limit between the expression patterns of Gbx2 and Otx2 determines the
position of the MHB in mice. The correct expression of both these genes is therefore very
important for a correct patterning of the anterior neurectoderm, ans a tight regulation of their
expression patterns should exist. To investigate this regulation, we used a transgenic mouse
model in which we can prevent the anteriorization of Otx2 expression during gastrulation, and
studied the modifications of the expression patterns of genes involved in the induction of the
MHB. We found that the results of our experiments contradict the established model : when
Otx2 fails to be anteriorized, contrary to expectations, the future hindbrain area is expanded,
whereas the prospective mindbrain area is shrinked. Future experiments will focus on
explaining this situation on a molecular level.
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Background: hERG is a cardiac K+ channel aberrantly expressed in leukemias and colorectal
cancer, where it forms macrocomplexes with Beta-1 integrin, FLT-1 or CXCR4, and
promotes invasion, chemoresistance and angiogenesis. Understanding the regulation
mechanisms associated to hERG in tumor cells represents a challenge to propose new
therapeutic strategies. The sigma-1 receptor (Sig1R) is a ligand-activated chaperone
overexpressed in many cancer cells. Our team has demonstrated that Sig1R controls cell cycle
and apoptosis resistance in T leukemia and lung cancer cells by modulating ion channels.
Herein we have investigated the link between Sig1R and hERG channel in CML and AML,
and the functional consequences of such a coupling on cell aggressiveness. Observations:
Using the chronic myeloid leukemia cell line K562, we show that silencing Sig1R (shRNA)
or treating cells with Igmesine (a sigma ligand) results in a strong inhibition of hERG current
density without altering kinetic or voltage-dependence parameters. FACS, Western blot and
pulse-chase analysis indeed demonstrated that Sig1R silencing decreased both hERG
maturation and stability, drastically decreasing the number of ion channels at the plasma
membrane. Interestingly, Sig1R was physically associated to hERG, suggesting that Sig1R
acts as an ion channel chaperone. We next explored the functional significance of
hERG/Sig1R complex on CML and colorectal cancer cells . Sig1R silencing and sigma
ligands both reduced CML cell adhesion to fibronectin and VEGF secretion. Moreover, we
observed that Sig1R silencing inhibits the transduction of Akt signaling pathways upon
fibronectin or fibroblasts-derived extracellular matrices stimulation. Time-lapse microscopy
reveals that Sig1R silencing reduces cell motility on fibroblasts-derived extracellular matrices.
Finally, we observed that Sig1R expression promotes cell invasion in vivo in a model of
xenotransplantation in zebrafish embryo. Moreoever, preliminary experiments show that
down-regulation of Sig1R in CRC cells decreased migration and motility both in vitro and in
vivo. Conclusions: Herein, we demonstrate in CML that Sig1R promotes the function of
hERG/B1-integrin/Flt-1 macrocomplexe through the regulation of hERG trafficking. At a
physiological level, Sig1R promotes leukemia migration and invasion. We observed similar
effects on the colorectal cancer cell which also express hERG, suggesting a common
mechanism. Altogether, these results demonstrate for the first time that Sig1R regulates hERG
in cancer cell and thus can be used as a target to reduce hERG-associated migration and
angiogenesis.
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Background and purpose: Triple negative (TNEG) breast cancer accounts for approximately
20% of breast cancers and is characterized by the absence of nuclear hormone receptors
(estrogen and progesterone), as well as the absence of Her-2 membranous receptor (=\"triple
negative\"). This subgroup consequently lacks the efficiency of treatment targeting hormone
and Her-2 pathways and they have the worst prognosis compared to other subgroups. Uptake
of 18-fluorodeoxyglucose is very high in TNEG breast cancer indicating that these tumors
may highly rely on glucose metabolism. The purpose of this study is to analyze impact of
metabolic markers toward occurrence of metastasis to establish a new potential therapeutic
target in this subgroup. Material and methods: 170 patients were selected in the database of
Centre Antoine-Lacassagne. Inclusion criteria were confirmed TNEG status and available
tumoral paraffin blocks. The following metabolic markers were analyzed by
immunohistochemistry: CA9 (carbonic anhydrase 9), MCT-1 (monocarboxylate transporter
1), MCT-4, Basigin, GLUT-1 (glucose transporter 1). Metastasis-free survival (MFS) was
evaluated by Kaplan Meier analysis and Log-Rank test was used to compare time-related
paramaters in univariate analysis. Cox regression was performed in order to determine if
prognostic factors identified in univariate analysis were independent prognostic factors for
MFS. Statistical significancy was reached if p<0.05 (two-sided). Results: Median follow-up
time was 72 months (3-173) and median age was 63 years (25-85). Tumors were small
(93.5% T1-T2 tumors) and 34.1% of patients had node invasion. Tumors were highly
proliferative (Ki-67 > 15% in 72.3% of patients) and highly metabolic (GLUT-1
overexpressed in 78% of tumors) as expected. Prognostic factors for worse metastasis-free
survival (MFS) were as follow: larger tumor (pT stage, p<0.001), node invasion (pN stage,
p=0.001), high proliferation index (p=0.02), tumoral MCT-4 expression without stromal
expression (p=0.001), GLUT-1 (p=0.04) but not CAIX (p=0.4), Basigin (p=0.09) or MCT-1
(p=0.16). In multivariate analysis, T stage (p=0.03), N stage (p=0.009), and tumoral MCT4
expression (p=0.01) were identified as independent prognostic factors. Conclusion: This study
is the first extensive analysis of metabolic markers in TNEG breast cancer and has identified
the hypoxia-inducible MCT-4 as an independent prognostic factor for survival. Knock-out of
MCT-4, as well as analysis of MCT4 impact in TNEG breast cancer cell lines and in mice is
on going. These data suggest that MCT-4 is a new interesting target in TNEG breast cancer.
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Metastatic melanoma is one of the most aggressive and highly invasive human malignancies
without until now efficacy therapy. Metformin was reported by our and other groups to inhibit
the proliferation of melanoma cells. In this report, we investigated the effect of metformin on
melanoma invasion and metastasis development. Using different in vitro approaches, we
found that metformin inhibits cell invasion without affecting cell migration. This inhibition is
correlated with modulation of expression of proteins involved in epithelial mesenchimal
transition such as Slug, Snail, SPARC, fibronectin and N-Cadherin and with inhibition of
MMP-2 and MMP-9 activation. Futher our data indicate that this process is dependent of
activation of AMPK and tumor suppressor protein, p53. Finally, we demonstrated that
metformin inhibits melanoma metastasis development in mice using extravation and
metastasis models. The presented reinforce the fact that metformin might be a good candidate
for clinical trial in melanoma treatment.
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Chronic lymphocytic leukemia (CLL) is the most common adult leukemia in the Western
countries. CLL is characterized by the slow accumulation of neoplastic B cells in the blood,
secondary lymphoid tissue and bone marrow. However, leukemic cells undergo rapid
apoptosis when cultured in vitro, indicating that cell-cell interactions and factors provided by
the microenvironment are essential to cell survival. The anti-apoptotic Bcl-2 family member,
Mcl-1 plays a crucial role in CLL cell survival and contributes to chemoresistance and disease
relapse. We and others have shown that spleen tyrosine kinase (Syk) and leukemic
microenvironment provide survival signals preventing the degradation of Mcl-1 by the
ubiquitin-proteasome system (UPS). Protein degradation following ubiquitinylation by
ubiquitin E3 ligases can be counteracted by the activity of deubiquitinating enzymes (DUBs),
a group of proteases that cleave ubiquitin-protein bonds. In order to identify DUBs involved
in Mcl-1 degradation in leukemic cells, we have used a HA-tagged biochemical probe that
covalently reacts with active DUBs from protein cell extracts. Consistent with increased Mcl1 levels and viability, we found that co-culture of leukemic cells with bone marrow stromal
cells stimulates a pattern of active DUBs in B cell neoplasms. Short-term treatment of
leukemic cells with cytotoxic agents, including the Syk inhibitor BAY61-3602 and
staurosporin, decreased the DUB activity and Mcl-1 levels, whereas the genotoxic compound
doxorubicin had no gross effect neither on DUB activity nor Mcl-1 expression. The enzymatic
activation of DUBs in viable leukemic cells was confirmed using ubiquitin-AMC, a
fluorogenic substrat of active DUBs and WP1130, a recently described DUB pharmacological
inhibitor. Using biochemical approaches, we then identified ubiquitin specific protease (USP)
9X (USP9X) and 14 (USP14) as two major active DUBs in leukemic cells. In contrast to
recent reports, we could not find any evidence that USP9X regulates the levels of Mcl-1 in
leukemic cells. However, inhibition of USP14 by WP1130 reduced Mcl-1 expression and cell
survival measured by flow cytometry. In addition, depletion of USP14 by small interfering
RNA (siRNA) effectively reduced Mcl-1, but not Bcl-2 or XIAP expression and increased
leukemic cell death. Together, our data suggest that the proteasome-associated USP14
deubiquitinating enzyme represents a novel key regulator of the antiapoptotic protein Mcl-1.
Our future studies should clarify the molecular mechanisms by which USP14 protects Mcl-1
from degradation and how signals from leukemic cell survival pathways affect this process. In
conclusion, our work underlines the interest of certain DUBs as potential therapeutic targets
in CLL treatment.
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In mammals, male sex determination is governed by SRY-dependent activation of Sox9,
whereas female development involves RSPO1, an activator of the WNT/beta-catenin
signaling pathway. Female-to-male sex reversal in XX Rspo1 loss-of-function mutant mice
correlates with Sox9 expression suggesting that this transcription factor induces testicular
differentiation in pathophysiological conditions. Here we show that testicular differentiation
occurs in XX Rspo1; Sox9 loss-of-function mutants, indicating that Sry and Sox9 are not
necessary to induce female-to-male sex reversal. In addition by showing that testis
development unexpectedly occurs in XY Rspo1; Sox9 loss-of-function mutants, our study
identifies RSPO1 as the factor causative of male-to-female sex reversal. This finding implies
that the current dogma considering female differentiation as a default pathway needs to be
revised.

Poster presentation

Klp64D, a new myoID interacting partner revealed in
Drosophila melanogaster by a genetic screen.
Porquet Nicolas1, Coutelis Jean-Baptiste1, Géminard Charles1, Gonzalez-Morals
Nicanor1, Noselli Stéphane1
1: Institut Biologie Valrose

Keywords: Left/Right asymmetry, Drosophila Melanogaster,Myosine ID, Genetic
screen, kinesin II
In Nature, most of the bilateria are left/right (L/R) asymmetric.The event that breaks L/R
symmetry during development is poorly understood. In recent years, Drosophila melanogaster
has proven to be an invaluable model organism to study the establishment of the L/R axis.
Drosophila wild- type males display a 360° clockwise, or dextral rotation of their terminalia.
Some years ago, we have identified the sole dextral determinant of the L/R determination.
This gene codes for the unconventional myosin type ID (Speder et al.; 2006). The loss of
myoID function leads to the scarce situs inversus phenotype resulting in the anticlockwise, or
sinistral rotation of their terminalia. In spite of this seminal discovery, the signaling pathways
and the cellular mechanisms governing the establishment of the L/R axis are still poorly
understood. To identify the molecular partners interacting with myoID and the components
driving sinistral rotation, we have undertaken a wide genetic modifier screen.We have
established a myoID sensitized background based on a strong down regulation of myoID in
the genital disc. This strain has been crossed to individual chromosomal deficiency strains,
covering most of the second and third chromosomes. We have been able to isolate several
genomic regions containing either sinistral or dextral activities. To identify the genes bearing
these activities, we have made use of RNAi lines and classical genetics. From this screen, 9
candidate genes have been isolated, among them klp64D. Klp64D is a homolog of murine
Kif3A motor subunit of the heterotrimeric Kinesin II complex. In mouse KIF3A is required
for ciliogenesis. Thus, Kif3a-deficient mice lack nodal cilia involved in the lateralization
process inducing left-right asymmetry defects. However we have shown that in Drosophila,
cilia are not involved in the L/R determination. Using mutant alleles for kinesin II motor
subunits in a myoID null background we have shown that the complex as a whole interacts
genetically with myoID. The silencing of the kinesin II subunits in the genital disc using
RNAi lines induces strong rotation defects (incomplete dextral rotation). Furthermore, thanks
to a thermosensible inducible system (tubGal80ts ) we have demonstrated that klp64D is
required in the genital disc specifically during the L/R determination. Our data therefore
indicate that Kinesin II is involved in dextral determination downstream of myoID. Taken
together these results suggest for the first time a non-ciliary role for Kinesin II in the L/R
determination in Drosophila. We’ll now determine at the cellular level the non-ciliary
function of kinesin II during asymmetric morphogenesis.
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Background and Aims: Osteopontin (OPN) is a chemokine for immune cells and a Th1
cytokine, which has been involved in liver inflammation and cell death. In this study, we
investigated its role in liver injury induced by normothermic ischemia-reperfusion (I / R).
Methods: Wild-type and OPN KO (OPN-/ -) male mice were subjected to partial warm
ischemia for 45 minutes on the medial and left hepatic lobes, followed by 4 hours of
reperfusion. The circulating level of OPN was evaluated by ELISA. Inflammation was
assessed by quantitative RT-PCR. The effect of OPN on cell viability, toxicity and
inflammation was evaluated on the hepatocyte and macrophage cell lines (AML12 and
RAW264.7), and on primary hepatocytes. Results : We show here that I / R induced increased
hepatic and systemic OPN expression in mice. The transaminase levels (AST and ALT) are
strongly increased in mice that are OPN-/ - compared to wild-type mice after I / R. In
addition, the H & E staining of liver sections revealed more necrosis in OPN-/ - mice. Gene
expression of iNOS, TNFalpha, IFNgamma, IL1beta, and IL6 are significantly increased in
OPN - / - versus wild-type mice after I / R. The viability of primary hepatocytes is greatly
reduced in OPN-/- mice compared to wild type mice. Lack of OPN expression in hepatocytes
by siRNA is associated with an increased cytotoxicity (LDH assay) and a decreased viability
(MTT assay) at baseline. This effect is amplified in response to TNFalpha and KCN. The non
expression of OPN in macrophages increased gene expression of IL6, IL1beta and iNOS at
baseline, and after stimulation with LPS, compared to control cells. Conclusion : We show
here that OPN may prevent necrosis and hepatic inflammation induced by I / R. This could be
due to its effects on the survival of hepatocytes and its ability to regulate the expression of
iNOS and inflammation in macrophages.
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Bmi1 is a polycomb protein involved in the epigenetic repressive control of essential cellular
functions such as proliferation, senescence, metabolism and self-renewal in both
hematopoietic and cancer stem cell. Interestingly, the expression level of Bmi1 in chronic
myeloid leukaemia (CML) is directly correlated with disease progression. To investigate the
role of Bmi1 in this disease, we developed an inducible shRNA system to silence Bmi1 in the
human K562 CML cell line. The silencing of Bmi1 in K562 cells resulted in a reversible
decrease in metabolic activity, proliferation and clonogenic potential, without induction of
apoptosis. Moreover, Bmi1 silencing has been shown to modulate the intracellular ROS level.
In our model, an anti-oxidant treatment with N-acetyl cysteine (NAC) rescued only the
metabolic activity after Bmi1 silencing in K562 cells. Furthermore, Bmi1 is required for K562
tumor growth in a mouse xenograft model and Bmi1-silenced K562 cells displayed a higher
sensitivity to the apoptotic effects of imatinib and doxorubicine. A transcriptomic approach
identified several genes as up regulated in the absence of Bmi1. Among them was a gene
coding for a protein involved in the regulation of cell cycle. An inverse correlation between
Bmi1 and this cyclin was measured in samples from patients between the chronic and the
acute phase of CML. Importantly, siRNA downregulation of this cyclin totally rescued the
proliferation arrest and the clonogenicity defect but only partially the decreased metabolic
activity induced by Bmi1 silencing. Consistently with these results, the overexpression of this
cyclin resulted in a decrease of cell proliferation and clonogenic potential of CML cell lines.
This cyclin appears as a new and important mediator of the action of Bmi1 on cell
proliferation, independently of the Ink4a locus which is defective in K562 cells.
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Clear cell renal cell carcinoma (ccRCC) is defined according to microscopic, phenotypic and
genetic criteria. It is a unique model of solid tumor characterized by recurrent genetic
abnormalities resulting in the stabilization of the transcription factor HIF (hypoxia inducible
factor), implicated in cellular metabolism. The discovery of these mechanisms has allowed for
the emergence of powerful diagnostic and herapeutics tools. This is only theoretical
uniformity and despite the existence of common oncogenic mechanism, these tumors are
capable of evolving variably. The prognosis is mainly evaluated by the Fuhrman grading
system and by tumor staging. New biomarkers are needed in order to improve the
management of these tumors in term of diagnosis, prognosis and therapeutic measures. This
work aims to identify and quantify HIF isoforms and some proteins involved in energy
metabolism and pH regulation in ccRCC and to search for a possible correlation between
changes in their expression and the usual histoprognostic parameters. This retrospective study
is focused on a series of 45 ccRCC cases. We analyzed, in a semi-quantitative manner and by
immunohistochemistry, the level of expression of GLUT1, MCT1, MCT4, CAIX, CAXII,
HIF-1?, HIF-2? and HAF, a regulating protein causing a switch from a HIF-1? to a HIF-2?
dependent response to hypoxia. We confirm the presence of GLUT1, MCT1, MCT4, CAIX
and CAXII in all cases of ccRCC . We have found a significant positive correlation between
the expression of GLUT1, MCT1 and CAXII and Fuhrman grade. This study allows the
identification of common protein expression profiles, activation of CAIX, MCT4 in low
Fuhrman grade ccRCC on one hand, and increased GLUT1, MCT1 and CAXII in high-grade
ccRCC on the other hand. Moreover, the quantification of the expression of HIF-1?, HIF-2?
and HAF in ccRCC shows heterogeneity in the level of expression of these three proteins and
also co-localization of HIF-2? and HAF within the tumor contingent. Thus, this study
provides a metabolic explanation of the aggressiveness of high-grade ccRCC. It also shows
that the morphological microscopic heterogeneity of ccRCC can be considered in parallel
with the phenotypic heterogeneity. Finally, these results confirm that the studied markers are
potential prognostic tools and therapeutic targets.
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Background: T-cell acute lymphoblastic leukemias (T-ALL) and T-cell lymphoblastic
lymphomas (T-LL) derive from the malignant transformation of lymphoid thymic precursors.
They are aggressive cancers with still a very poor prognostic despite of many advances in
medicine since 30 years. Treatments are still heavy and toxic, demonstrating the need for new
therapeutical strategies. The common and major feature of T-ALL/T-LL is an abnormal and
constitutive activation of the PI3K/Akt/mTOR pathway that is normally negatively controlled
by the PTEN tumor suppressor gene. Observations: We are using a murine T-cell lymphoma
model induced by the specific conditional deletion of PTEN in T-lymphocytes. The deletion
occurs during the maturation of thymocytes and symptoms of the disease appears after a
minimum of 6 weeks after birth. From transcriptomic approaches (Affymetrix DNA chips)
made on tumors from tPTEN-/- mice, we observed genetic signatures and overexpressed
genes that represent an adaptation of cell metabolism to support the anarchic growth of cancer
cells and adapt to environmental changes. These genetic disregulations were used to search
for new potential targets that are important for the pathophysiology of tPTEN-/- tumors. First,
we have been interested in testing three metabolic pertubators to counteract the constitutively
active PI3K/AKT pathway. We show that these compounds induced an important decrease in
cell viability and proliferation of tPTEN-/- lymphoma cells and induced cell death. They were
also effective in affecting survival of human T-ALL cell lines and primary samples. The
modes of action of these drugs suggest an implication of the energy-sensing AMPK pathway
as an anti-tumoral effector. Second, we observed that tPTEN-/- cells overexpressed the genes
coding for two cell surface molecules : CD98 and the CD71 transferrin receptor that
respectively imports essential amino acids and iron into the cell. The overexpression of these
two genes allow tPTEN-/- cells to support the demand from increased protein biosynthesis
and that of many metabolic enzymatic reactions relying on iron as a cofactor. We sought to
target these two important proteins using a specific small molecule inhibitor of CD98 and an
iron chelator to interfere with iron import. We observed that both types of molecules induced
the death of our different lymphoma/leukemia models and could also potentialize in vitro the
effects of actual chemotherapeutical drugs. Conclusions: Our results show that understanding
how cancer cells adapt cellular metabolic pathways for their pathological needs will lead to
new strategies for managing cancers. Starting from a transcriptomic approach on tPTEN-/tumors we highlighted deregulated metabolic functions associated with the increased needs of
cancer cells for nutriments. We show that targeting several metabolic functions (mTOR
pathway, amino acid and iron uptake) could lead to interesting induction of cancer cells death.

Poster presentation

The contribution of tumor associated macrophages in
tumorigenesis through their nutritional exchanges with
carcinoma cells
Naiken Tanesha1, Pouyssegur Jacques1, Onesto Cercina1
1: Institute of Developmental Biology and Cancer, Centre National de la Recherche Scientifique Unité
Mixte de Recherche 6543, University of Nice, 06189 Nice, France

Keywords: Tumor associated macrophages, metabolism, carcinoma cells
The stroma plays a critical role in tumor initiation and progression and hence may be an
important factor in developing therapeutic approaches. In many tumors, the neoplastic cell
population is often outnumbered by stromal cells such as tumor-associated macrophages
(TAMs). These cells have been described as a major contributor of tumor progression. Upon
activation, the TAMs can release a vast diversity of growth factors, cytokines, inflammatory
mediators and proteolytic enzymes, many of these factors being key agents in tumor
progression. Recent data brings forward a new concept where tumor cells and their tumorassociated stroma should be seen as a functional domain with a genuine metabolic
cooperation between the anaerobic (cancer cells) and aerobic (stromal cells) compartments
(Koukourakis MI et al., Cancer Res, 2006). It is well known that tumor cells mainly rely on
glycolysis for energy production and yet, their environment supply insufficient amount of
nutrients. We then hypothesize that it exists a nutritional symbiosis between TAMs and tumor
cells which contribute to tumorigenesis. On the basis of their activation state, macrophages
are classified as inflammatory (M1-like) or alternative (M2-like) macrophages. TAMs are
mainly considered as M2 macrophages but their metabolic features are actually unknown. Our
project is to determine the metabolic requirements of M2-like versus M1-like macrophages
exposed to tumor microenvironment conditions (such as hypoxia, acidic pH, or low glucose
medium) and to determine the contribution of macrophage metabolism to carcinoma cell
behavior. In parallel, we study how cell metabolism could impact on macrophage
polarization. First, using a macrophage established cell line (RAW 264.7), we characterized
the metabolic features of M1 and M2-like macrophages by measuring both glycolysis
(through the extracellular acidification rate) and respiration (through oxygen consumption
rate). We demonstrated that in normoxia, M1-like macrophages are highly glycolytic
compared to M2-like macrophages, which display a more oxidative profile. When the same
cells were placed under hypoxia (1%), M2-like macrophages seemed to be more glycolytic
even though they still kept a low oxidative profile whereas M1-like macrophages kept their
glycolytic metabolism. Currently, using the zinc finger nuclease technique, we are impairing
the glycolytic pathway of macrophages by knocking-out the lactate/H+ hypoxia-inducible
symporter MCT4 in RAW 264.7 cells in order to evaluate the contribution of metabolism to
carcinoma cell proliferation, migration and invasion in vitro. Second, we demonstrated that
macrophage metabolism could impact on its own polarization. Actually, when the oxidative
profile of M2-like macrophages is altered, the M2 phenotype is strengthened. However, when
we prevent M1-like macrophages to perform glycolysis, we observed that the M1 phenotype
is weakened. We therefore believe that a better understanding of how TAMs metabolism
could impact on tumorigenesis in cancer may identify potential points of therapeutic
intervention in the future.

