
From neuron to society
Lille, a brainy cradle of neurosciences 

p. 6 
SCIENTIST 
PORTRAIT
It’s moving in the 
research team “early 
stages of Parkinson’s 
disease”!

p. 8 
TEAM WORKS
Fruitflies show the way in 
human neurodegenerative 
diseases

p. 13
TECHNOLOGY
Rodent behaviour 
exploration : discover 
the plateform !

p. 3 
RESEARCH UNITS
SCALab : when psychology 
meets cognitive 
neurosciences !

p. 12 
PRISM LAB’
Study of microglia 
functions during their 
crosstalk with damaged 
neurons

n:3
JANVIER 

2015

© DN2M



Edito

Summary

DN2M marching towards 2020

Contact
Luc Buee

Director of the SFR DN2M

UMR S-1172  - JPArc

luc.buee@inserm.fr

www.dn2m.fr

Régis Bordet
Vice President Research Lille 2 

University, France

The research federative 

structure ‘DN2M’ and its 

constituent teams have just 

been evaluated by  AERES 

and the national research 

organizations (Inserm, CNRS). 

Two new research units were 

labelled by Inserm and a third 

received its association with 

the CNRS. All the constituent 

research units  are now 

supported by Lille University, 

INSERM and CNRS, Lille 

University Hospital ‘CHU’ and 

two of them by the Pasteur 

Institute of Lille.  For the teams 

recognized by INSERM, there 

are  a outstanding team, four 

excellent and two very good 

while the unit recognized 

by the CNRS has got a 

distinguished review. These 

results reflect the excellence 

of  the ‘l i l lois’ scientific 

network in neuroscience. 

This excellence is the result of strategic 

choices, made ten years ago within the 

framework of the  CPER 2007-2013. 

Theses strategic choices were to limit the 

‘research field’ to cognitive impairments 

in a transnosological approach combining 

neurological diseases and mental 

illnesses, and multidisciplinary, combining 

basic, clinical and social sciences. The 

relevance of this strategic choice was also 

highlighted during the evaluation of the 

research federative structure ‘DN2M’ by 

AERES. The organization and the scientific 

quality of DN2M were also considered 

excellent by AERES. 

T h e  D N 2 M  m e t h o d o l o g i c a l 

approach has been improved by a 

behavioural exploration platform and 

neurophysiological exploration platform, 

which complement genomic approaches, 

proteomics and live or cell imaging. 

This scientific excellence of DN2M is in a 

complete adequation with the obtention 

of the LabEx Distalz (two years ago), the 

EquipEx IrDIVE and the development of     

the PharmaCog project.  

Distalz  is focusing on 

the study of Alzheimer’s 

disease, the leading cause of 

cognitive impairments. The 

EquipEx IrDIVE is dedicated 

to the exploration of visual 

cognition. The european 

consortium PharmaCog, 

coordinated in Lille and 

supported by IMI, is devoted 

to the development of 

new biomarkers for drugs 

development in Alzheimer’s 

disease. 

The scientific activity of DN2M will, in 

future, be extended to the organization 

of care and training through a label  

awarded by Lille 2 University, the Lille 

University Hospital  ‘CHU’and Aviesan as 

hospital-university federation ‘FHU’, of 

the ‘VasCog’ project which aims to study 

the impact of vascular risk factors and 

cerebral vascular lesions on cognition 

and integrate the 

cognitive dimension 

in the management 

of these patients. 

This entire device 

must lead, in 2020, 

to the creation of 

a research centre 

devoted to the normal 

a n d  p a t h o l o g i ca l 

cognition.
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A transdisciplinary approach to fight Alzheimer’s disease: from the 
UMR-S 1167 research unit to DISTALZ laboratory of excellence

Affiliations :  UMR-S 1167 (formerly UMR 744) Inserm - Université de Lille 2 – Institut Pasteur de Lille - LabEx DISTALZ

Manhattan plot of IGAP GWAS in 
74 046 individuals

In France, over 800,000 people suffering of Alzheimer’s disease (AD) and related diseases. By using epidemiological 
approaches, a wide variety of «omics» technologies and functional studies, the UMR-S 1167 Inserm-Lille2-IPL aims to 

understand the molecular determinants of AD and cognitive impairment. Focus on this unique research program.

Our laborator y explores the trends and 
determinants of diseases related to aging (vascular 

and neurodegenerative) using epidemiological 
approaches and a wide variety of “omics” technologies 

and functional studies. One team is dedicated to the study of 
the molecular determinants of Alzheimer’s disease (AD) and of 
cognitive impairment. AD is the most common neurodegenerative 
disease, which progressively and ineluctably leads to massive 
brain neuronal death. After age 65, the likelihood of developing 
dementia roughly doubles every five years. The worrying medical, 
social and economic scale of AD is in marked contrast to the lack 
of solutions available to efficiently tackle this major threat to 
individuals and society.

 « Against this major threat, our research unit has set up a 
unique research program associating epidemiological research 

dedicated to genomics and large variety of high throughput 
functional studies in order to decipher the biological basis of 
the genetic susceptibility to AD »,  explain Pr. Amouyel  and Dr. 
Lambert.

Scientific strategy and perspectives. Over the last five years, 
we have made important breakthroughs in characterizing 

genetic susceptibility to AD thanks to major in-house efforts 
and the coordination of national and international collaborative 
studies (1, 2, 3, 4). We shall continue to apply a GWAS-based 
approach, although the latter is not very well suited to full 
characterization of hidden heritability. Our work has already 

generated 20 new targets, which potentially opens up 
new pathophysiological hypotheses that remain 
to be explored in more detail on the biological and 

epidemiological levels. Our objectives are: 

- To pursue the characterization of the genetic 
component of AD by decoding the missing 

heritability and mapping AD genes in detail, in order to 
identify functional variants.

- To develop cellular and molecular investigations of the 
AD-associated genes, so as to improve our knowledge of the 

underlying disease mechanisms.

- To perform public health and epidemiological analyses of the 
relationships between cardiovascular factors and cognitive 

impairments in the long-term studies developed by Group 1.

W     e have made major breakthroughs 
in character izing genetic 

susceptibility to AD ...

The research unit is coordinating the DISTALZ laboratory 
of excellence (Development of Innovative Strategies for a 

Transdisciplinary approach to ALZheimer’s disease) that will help 
us to successfully complete this project and extend the relevance 
of our work. DISTALZ is designed to (i) explore current and new 
hypotheses involved in the AD process (including amyloid and 
Tau-related pathways) with regard to new findings emerging 
from genomic research, and (ii) use this knowledge to derive 
new putative biomarkers and drug targets. Moreover, the 
multidisciplinary approach of DISTALZ will help us to establish 
up the biological, clinical, social and ethical bases of clinical trials 
designed to recruit individuals with the highest AD risk (identified 
with a sophisticated battery of biomarkers) years before 
conversion to AD. 

Pr. Philippe AMOUYEL, 
Dr. Jean-Charles LAMBERT 

& Colleagues

Research Units
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Research Units

SCALab : when psychology meets cognitive neurosciences !

The SCALab, directed by Yann Coello and under the supervision of Lille 2 and Lille 3 Universities and CNRS, is 
born at the beginning of 2015. This Research Unit (UMR) aims to group, in one laboratory with common scientific 

interests, researchers and doctors coming from research teams with complementary topics (the study of cognitive 
and affective processes involving the visual modality), discipline (SHS and Neurosciences) and institutional (Lille 2 & 

Lille 3 Universities, Lille University Hospital ‘CHU’ and CNRS).

Born after the merge of two laboratories 
located on Lille 2 University (Laboratory of 

Neurosciences and Functional Pathology-LNFP) and 
Lille 3 University (Research Unit Cognitive Sciences and 

Affective-URECA), SCALab  ‘Cognitive and Affective Sciences’  is 
a laboratory devoted to psychology and cognitive neuroscience.

Nationally and internationally recognized for its research on 
the cognitive and emotional functioning, SCALab is led by 

Professor Yann Coello (Director) and Professor Pierre Thomas 
(Assistant Director).

«    SCALab brings together 80 researchers, teachers-researchers 
and doctors who develop a cross-sectoral research involving 

general populations or patients with psychiatric, neurological or 
developmental », points out Pr. Coello.

With access to advanced technology platforms (EquipEx 
‘Innovation Research in the Digital and Interactive 

Visual Environment-IrDIVE’ at  Lille 3 University, CURE platform 
within the psychiatric center and different brain function 
exploration platforms, part of Lille Unversity Hospital), SCALab 
develops research methodologies that consist in combining 
the experimental, neuro-computational modeling and brain 
imaging. Research programs are developed within the Action, 
Vision and Learning team (AVA), the Language, Dynamic and 
emotional pathologies team (DEEP) and the Psychiatry and 
Belief  team (PsycCHIC). This organization allows an original 

grouping of scientists working at the frontier of SHS 
and Neuroscience and heavily involved in major 
projects such as the Initiative for Excellence 

program-PIA (EquipEx IrDIVE for research on visual 
digital environment , LabEx DISTALZ for research on 
Alzheimer’s disease), the INCA (SIRIC-ONCOLille for 
cancer research) and in the principal research fields of 
CNRS such as Sciences and Cultures of the Visual.

SCALab deve lop s  re search 
methodologies that consist in 

combining the experimental, neuro-
computational modeling and brain 
imaging. 

SCALab is also a great support for several Master diplomas, 
especially the European Master ‘Psychology of Neurocognitive 

Processes and Affective Sciences’ (in co-graduation with Minho 
University, Portugal and Naples University-Italy) but also  for 
the Master ‘Clinical Psychology and Social Health’ of Lille 3 

University, and the Master  ‘Biology-Health’ of Lille 2 University.

Pr. Yann COELLO 
& Colleagues
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Research Units

Alzheimer’s disease :  a fight which begins early in the morning 
with caffeine

“Alzheimer & Tauopathies” team focuses on the physiopathology of Alzheimer’s disease (AD) and 
related disorders referred to as Tauopathies going from the gene to the clinic and from basic research 

to biomedical application. It is interested in molecular and pathophysiological mechanisms. 

In 2014, our main contributions have included analysis of 

protein, DNA and imaging markers in AD and Tauopathies 

(Chouraki et al., 2014; Kaffashian et al., 2014), a better 

deciphering of modified alternative splicing in myotonic 

dystrophy and related Tauopathies (Caillet-Boudin et al., 2014, 

Carpentier et al., 2014), a wider knowledge on the role of tau 

against nucleic acids oxidative damage (Violet et al., 2014), a 

better understang of tau pathology spreading in Tauopathies 

(Dujardin et al., 2014a,b) and finally an explanation of the 

protective role of caffeine in Tauopathies (Laurent et al., 2014; 

2015).

We found that chronic caffeine 
intake prevents from the 

development of spatial memory 
deficits in tau mice.

«Regarding this latter, we know that the 

consumption of caffeine is beneficial in AD 

and related disorders. More importantly, it delays 

dementia onset and reduces Alzheimer’s disease (AD) risk », 

comments Dr. Buée. 

Consistent with these epidemiological observations, chronic 

treatment with caffeine in AD animal models improves 

memory and mitigates accumulation of amyloid peptides. This 

year, we have also shown that such effects are also observed in 

models of Tauopathy.

We found that chronic caffeine intake prevents from the 

development of spatial memory deficits in tau mice. 

Improved memory was associated with reduced hippocampal 

tau phosphorylation and proteolytic fragments. Moreover, 

caffeine treatment mitigated several proinflammatory and 

oxidative stress markers found upregulated in the hippocampus 

of Tau transgenic mice (Laurent et al., 2014). Now, the question 

is to figure out how caffeine shows such effect…

Caffeine is a non-selective antagonist of the adenosine   A2A 

receptor (A2AR). Recently, we have demonstrated that 

A2AR genetic invalidation (knock-out) or pharmacological 

blockade, using the specific A2AR antagonist (MSX-3), 

improves the pathological phenotype in a Tau transgenic mouse 

model. The mice showed improved memory and reduced Tau 

hyperphosphorylation (Laurent et al., 2015). Thus, such data 

are similar to those found with caffeine. Our data highlight A2A 

receptors as important molecular targets to consider against 

AD and Tauopathies.

Dr. Luc BUEE
& Colleagues

© Luc Buee

Affiliations :  UMR-S 1172 (formerly UMR 837) Inserm - Université de Lille 2 – LabEx DISTALZ- CHRU de Lille 



5

Research Units

Intracerebroventricular administration of disease-modifying drugs 
for cognitive disorders in neurodegenerative disorders

A great challenge for the society is to prevent and stop the cognitive disorders. The research unit 
UMR-S 1171 Inserm aims on this purpose. They were first to develop the concept of safe IntraCerebro 
Ventricular administration. This method avoids many pharmacokinetic limitations of the drug cerebral 

penetration and could be very helpful during future clinical trials and lead to effective therapies. 

Prevent, delay or stop the progression of neurodegenerative 
diseases to limit the cognitive disorders is one of the most 

important challenges for our society but currently available 
treatments are poorly able to do so. Our research results in 
neuropharmacology and our more than 20 years’ experience of 
neurosurgical treatment in Lille have prompted us to conclude 
that effective therapeutic strategies will result from the direct 
administration of innovative drugs into the brain (to avoid the 
many pharmacokinetic limitations of drug penetration across 
the blood-brain barrier and the pharmacodynamic drawbacks) 
and to allow continuous, appropriate administration of the right 
dose at the right time with a programmable infusion system. 

Effective therapeutic strategies 
will result from the direct 

administration of innovative drugs 
into the brain

In our laboratory we have developed the concept of safe 
ICV (intracerebro ventricular) administration, close to the 

third ventricle in order to study neuroprotection in 3 
complementary directions: 1) DIVE («Dopamine 
Intraventricular»): symptomatic treatment via the 

continuous administration of a specific dopamine for 
prefrontal cognitive disorders (patent n°1454254), 
acetylcholine for posterior cognitive disorders and 
serotonin for anxiety. 2) FAIR («Focal Accumulation of 
Iron in Brain»): neuroprotective treatment with different types 
of iron chelators (for decreasing oxidation in the brain without 
affecting peripheral iron metabolism, Horizon 2020 PHC13 
grant). 3) GIFT («Growth Factor Preparations from Platelets»): 
neurorestorative treatment with a physiologically balanced 
set of pleiotropic neurotrophic factors promoting survival and 
proliferation (patent pending - collaboration with Pr. Burnouf 
from Taipei Medical University). 

“   Our current studies show strong neuroprotection in these 3 
models and encourage us to further develop our research 

program and to perform all the experiments required to 
understand theses mechanisms”, comment Pr. Bordet and Dr. 
Devos.

More specifically, we shall (i) study the pro-survival pathways 
that may be involved in cultured cells, (ii) further develop 

animal models of ICV administration, allowing us to evaluate 
the effect of treatments on neuroprotection, neurorestoration 
and neurogenesis, (iii) measure the candidate biomarkers in 
our large cohorts of patients with different neurodegenerative 
diseases (Parkinson: PREDISTIM, Amyotrophic lateral sclerosis: 
PULSE, Alzheimer: NILVAD) and (iv) perform the RCTs in patients, 
in order to gain proof of our new therapeutic concept for each 
strategy.

Pr. Regis BORDET, 
Dr. David DEVOS

& Colleagues

© Regis Bordet’s team

Figure 4 : Improvement of the dopamine content within the striatum under iron chelation (deferiprone) as 

measured by in vivo F-Dopa PET scan (MBq/mL)in the MPTP mouse model of Parkinson  

 

                           Control                                     MPTP                            MPTP+deferiprone 
 

Improvement of the dopamine content within the striatum under iron chelation (deferiprone) 
as measured by in vivo F-Dopa PET scan (MBq/mL)in the MPTP mouse model of Parkinson 

control MPTP MPTP + Deferiprone
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It’s moving in the research team “early stages of 
Parkinson’s disease”!

A new scientist has just joined the team ‘early stages of Parkinson’s disease’ (UMR-S1172 Inserm). 
Jean-Marc Taymans is recipient of the welcome program for foreign senior researchers, offered by the 

Nord-Pas-de-Calais region. He came to support - by his expertise - his French peers in their quest for the 
understanding of Parkinson’s disease (PD) development.

The ‘early stages of Parkinson’s disease’ team 
is co-headed by Pr. Destée and Dr. Chartier-

Harlin. These scientists focus their efforts on the 
identification of molecular events specific to the 

primary development of this incapacitating disease. Some of 
these events initiate or contribute to the mechanisms leading 
to the death of dopaminergic neurons which control the body’s 
voluntary movements. With the involvement of patients, healthy 
persons, biological samples and a network of collaborators, the 
research team was able to identify genetic and environmental 
factors in PD. Within familial and sporadic forms of the disease, 
they showed that the LRRK2 (leucine rich repeat kinase 2) has 
a very large number of variants conferring susceptibility to PD 
(1). They showed that the most frequent mutation of LRRK2 
‘G2019S’ disrupts signalling of the eIF2 translational pathway, 
endocytosis and immune processes, phenomena also found in 
sporadic cases of the disease (2). Do disturbances in protein 
translation contribute to deleterious processes in Parkinson’s 
disease? This hypothesis is highlighted by the team’s discovery of 
a missense mutation in the gene eIF4G1 (eukaryotic translation 
initiation factor 4 gamma-1), a factor known as being a part 
of the translation initiation complex in a familial form of 
Parkinsonism (3). 

Dr. Taymans is recipient of 
multiple grants and prestigious 

scholarships

Attracted by the expertise and the dynamism 
existing in Pr. Destée and Dr. Chartier-Harlin’s 

team, but also by the advanced technologies 

developed within the UMR-S 1172 Inserm, Dr. 
Taymans enlightens now, by his specific expertise 
on LRRK2 protein, the works of his new colleagues. 

«The arrival of a new scientist in a team leads to new directions 
for the ongoing research projects», explains Dr. Chartier-

Harlin.

Jean-Marc Taymans is a senior researcher specialized in LRRK2 
phosphorylation and the involvement of this protein in PD. 

Having begun his career in the pharmaceutical industries; he 
spent many years in the Laboratory of Neurobiology and Gene 
Therapy at the University KU Leuven (Belgium) in order to 
explore the molecular pathogenesis of PD.  He is recipient of 
multiple grants and prestigious scholarships such as the research 
grant from the Michael J. Fox Foundation, the FWO (Scholarships 
of the Flemish Community of Belgium) or the Fulbright program 
for a rewarding experience at NIH (Bethesda, USA). 

Thanks to this background, these scientists try to understand 
the role of LRRK2 signalling and its downstream cellular 

signatures in the development of PD. 

They also want to pursue the search for biomarkers of 
signalling pathways known to be deregulated in PD and test 

them in other related neurodegenerative diseases. Ultimately, 
resolving these mechanisms will lead to a better understanding 
of PD pathogenesis, which in turn should facilitate the 
development of new diagnostic tests for PD as well as novel 
disease modifying therapeutic treatments adapted to the 
patient. 

Dr. Marie-Christine 
CHARTIER-HARLIN, 

Dr. Jean-Marc 
TAYMANS 

& Colleagues

Scientist Portrait

© Jean-Marc Taymans

Affiliations :  UMR-S 1172 (formerly UMR 837)  Inserm - Universités de Lille 1  & Lille 2 - CHRU de Lille 
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The importance of being chemotropic factors and peripheral 
hormones during brain development

In the ‘Development and Plasticity of the Postnatal Brain’ laboratory, the current research 
focuses on Systems Neuroscience and Neuroendocrinology, in particular the brain circuits that 
control reproduction and metabolism and the neural pathways through which they respond to 

peripheral information. Let’s explore the lab’s last discoveries. 

Our laboratory examines how chemotropic factors 
and peripheral hormones (estrogen, leptin, 

AMH…) impact hypothalamic development and 
function, as well as the importance of non-neuronal 

cells (tanycytes, astrocytes and endothelial cells) in this dialogue 
between the periphery and the central nervous system. It also 
aims to evaluate how pathological conditions (obesity, diabetes 
etc.) affect these neurobiological events and, conversely, how 
the impairment of communication between the brain and 
the periphery renders the organism prone to developing such 
conditions (obesity, diabetes, precocious and/or delayed puberty 
and infertility).

How t h e  im p a i r m e nt  o f  
communication between the 

brain and the periphery renders 
the organism prone to developing 
such conditions (obesity, diabetes, 
precocious and/or delayed puberty 
and infertility)...

 Specifically, in 2014, our team have demonstrated that 
semaphorin 3A (Sema3A), which we had previously 

uncovered as a new Kallmann gene (1), i.e. involved in the 
control of GnRH neuronal migration, also plays a role in the 
control of fertility in the mature brain by modulating GnRH 
axon growth in the median eminence during the ovarian 
cycle (2). Importantly, this Sema 3A is released by a specific 
subpopulation of vascular endothelial cells in the adult brain 
and circulating gonadal steroids control its secretion during the 
ovarian cycle.

“Our lab has identified a previously unreported role 
for median eminence tanycytes in the transport 

of peripheral metabolic signals such as leptin and 
ghrelin into the metabolic brain, with implications for the 
pathophysiology of central metabolic hormone resistance (3; 4)”, 
points out Dr. Prévot.

And we have uncovered that preoptic nNOS neurons are a vital 
cell population for the rapid integration and transmission of 

both gonadal and metabolic signals within the neuroendocrine 
brain, and thus play a key role in the timing of puberty onset. 
At puberty, GnRH neurons are activated by estrogen-promoted 
increases in kisspeptin release from hypothalamic neurons that 
project to the preoptic region. We had previously shown that 
in this region, kisspeptin neurons not only interact with GnRH 
neurons but also with hypothalamic neurons releasing NO 
(5), a freely diffusible volume transmitter that tightly controls 
GnRH neuronal activity (6). In addition to mediating estrogen-
dependent neural inputs, such as kisspeptidergic signals, the 
population of NO-synthesizing neurons in the preoptic region 
also senses leptin (7), thereby transmitting information 
regarding peripheral energy stores to GnRH neurons that do 
not express the leptin receptor.

Dr. Vincent PREVOT 
& Colleagues

Teams’ works

Re p r e s e n t a t i v e 

image s show ing the morphology of 

neurites in cultured GnRH neurons under control conditions 

and after treatment with the Sema3A-neutralizing antibody

Schematic representation of the hypothetical mechanisms 
of regulation of LH secretion in the absence (left panel) 

or presence (right panel) of exogenous leptin treatment in 
diestrus mice

© Vincent Prevot‘s team
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8

Teams’ works

Fruitflies show the way in human neurodegenerative diseases

Over the past 4 years, the UMR-S 1167 Inserm neurodegeneration team has integrated fruit fly genetics 
to study the molecular basis of human neurodegenerative diseases such as Alzheimer’s disease (AD), 

frontotemporal dementia (FTD) and amyotrophic lateral sclerosis (ALS). Let’s take a look at the brains of 
these fruitflies’ brains …

One major aim in the ‘fly lab’ has been to 
understand the pathogenic function of the 

numerous candidate genes within novel AD risk loci 
identified in extensive genome-wide association studies 

(1). For one of these loci, the lab performed a multidisciplinary 
study, including Drosophila genetics, and discovered that 
increased levels of the gene BIN1 modulate Tau pathology (2). 
In a more systematic manner, we have recently screened ~340 
constructs targeting orthologs of 55 genes within these AD risk 
loci for their ability to modify Tau neurotoxicity by quantifying 
the size of >6000 eyes. Among 6 positive genes, we observed 
strong interactions between Tau and the focal adhesion genes 
PTK2B and CASS4 suggesting that the focal adhesion pathway 
may play a crucial in AD pathogenesis. In collaboration with 
our colleagues at Inserm U 1172, we are now validating these 
results in transgenic Tau mouse models and brain tissue from 
AD patients.

In another project, we used Drosphila to study the function of 
the TDP-43 protein, which plays a central role in the ALS/FTD 

spectrum of disorders. 

“Our work revealed an important role for TDP-43 in steroid 
receptor gene program switching in neuronal survival (3) and 

indicated that a loss rather than gain-of-function mechanism of 
TDP-43 might be operational in FTD-ALS pathogenesis (4)”, points 
out Dr. Dermaut.

This hypothesis was reinforced by our observations that 
disease causing mutations and rare risk variants in the 

corresponding TARDBP gene behave as partial loss-of-function 
alleles in genetic complementation assays in Drosophila (5).

Unexpectedly, we observed that Tau-
mediated neurodegeneration in flies 

strongly depended on its expression 
during development

Finally, we are using Drosophila genetics to identify novel 
molecular pathways that mediate the neurotoxic function 

of the Tau protein (6). Unexpectedly, we observed that Tau-
mediated neurodegeneration in flies strongly depended on 
its expression during development. To better understand this 
observation, they performed an unbiased forward genetic screen 
for modifiers of Tau pathology during eye development. Within 
our set of modifiers, the largest category consisted of genes with 
established functions in cell cycle and mitotic spindle regulation. 
Accordingly, we observed increased numbers of mitotic 
photoreceptors in Tau expressing larval eye discs characterized 
by morphological mitotic spindle abnormalities including 
monopolar spindles (Figure). Furthermore, we found expression 
of Tau throughout brain development, which results in viable 
flies with late adult-onset neurodegeneration, also induced 
highly increased numbers of abnormal mitotic neuroblasts in 
the larval brain characterized by monopolar spindles, circular 
metaphase figures, hypercondensed chromosomes and severe 
aneuploidies. 

Together the results in Drosophila suggest that Tau-mediated 
neurodegeneration in adult neurons is linked to mitotic 

spindle and chromosome segregation defects during neuronal 
proliferation.

Dr. Bart DERMAUT 
& Colleagues

Mitotic spindle defects in human Tau expressing developing larval eye 
discs. Compared to control eye discs showing regular bipolar mitotic 

spindles(arrows, left panel), Tau expression leads to increased number of 
abnormal monopolar spindles (arrows, right panel)
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Object and scene perception in Age-related macular degeneration 
(AMD): towards a link with Alzheimer’s disease?

Important evidences suggest that numerous aspects of visual cognition are also impaired in 
Alzheimer’s disease (AD). Nevertheless, few studies have investigated scene perception in people 

with AD. Focus on a scientific paradox and meet the team who works on it.

Although memory deficits are typically the 
earliest symptoms of Alzheimer’s disease (AD), 

there is increasing evidence that numerous aspects 
of visual cognition are impaired in this pathology. Some 

studies suggest that visual disturbances might even precede the 
memory deficits and affect instrumental activities of daily living 
in people with AD. Object recognition experiments, whether in 
healthy observers or in pathology, typically investigate objects 
in isolation. Yet, in the world objects rarely appear without 
some context. Few studies have investigated scene perception 
in people with AD. 

“This is paradoxical considering the early atrophy of the medial 
temporal lobe, which can start at least 3 years before people 

reach a diagnosis of AD, and the significant cell loss in structures 
(hippocampus and parahippocampal cortex) that support scene 
perception”, comments Dr. Boucart.

Thus, our team has investigated scene perception in people 
with mild AD (MMSE>24/30) in a series of studies using 

a forced-choice task. Pairs of photos of natural scenes were 
presented simultaneously left and right of a central fixation 
cross for 1 sec. Patients and age-matched controls were asked to 
make a saccade toward a target which could be either an animal 
or a piece of furniture or a urban scene or an outdoor scene…
depending on the study. 

We found that neither pathology, nor age, affected 
temporal (saccade latencies and durations) and 

spatial (saccade amplitude) parameters of eye 
movements. Patients with AD were significantly 

less accurate than age-matched controls, and 
older participants were less accurate than young 
observers. We also found that people with a visual 
variant of AD (posterior cortical atrophy) were more 
impaired to detect a target within a scene than people with AD 
who exhibited a pattern of performance more similar to that of 
age-matched controls in terms of accuracy, saccade latencies 
and benefit from contextual information (i.e., the background 
of the object). People with PCA benefited less from contextual 
information in both the saccade and the manual choice tasks 
suggesting a higher sensitivity to crowding and deficits in 
figure/ground segregation in people with lesions in posterior 
areas of the brain. 

Few studies have investigated 
scene perception in people 

with AD

Although the experiments were conducted on patients at 
a mild stage of AD the results indicate that both patients 

with AD and even more patients with a visual variant of AD 
performed significantly lower than age-matched controls in 
terms of accuracy. 

This suggests that, even at a mild stage, a deficit in detecting 
relevant information may have consequences in daily life 

tasks like visual search of objects within crowded environments 
and also in situations involving rapid detection of a 
potential danger.

Dr. Muriel BOUCART 
& Colleagues

Team works
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Team works

Emotional Dynamics and Pathology 

It’s well known that emotions interfere with cognitive processes and strongly contribute to behavioral adaptation. Thus, 
affective value associated to individuals, objects and specific contexts guide our behavior and modulate our mental and 

physical welfare. The scientific aim of this team is to understand the dynamics and the regulation of emotional processes 
both in healthy population and in different psychiatric and somatic pathologies. 

The aim of the DEEP team 
is based on several recent 

significant results: early brain-
body impact of emotional visual 

information, visual peripheral coding of 
emotional salience and neuro-behavioral 
correlates of the emotional coding of visual 
space (Figure 1). Moreover, we showed that 
the levels of differentiation of the internal 
emotional states and the related somatic 
responses (especially autonomic ones) are 
supporting the construction of emotional 
regulation capacities and empathic skills 
(Rommel et al., 2012; Berna et al., 2014). 
Finally, data are in favor of a disconnection 
processing between the physiological and 
cognitive indicators of emotion, in addictions 
and in eating disorders (Nandrino et al., 
2012). 

«Three lines of research will be pursued in 
next years: Emotional spaces and their 

neurodynamics; individual dynamics and 
emotional regulation; family dynamics and 
emotion regulation», explains Pr. Sequeira.

The first line includes several projects 
trying to evaluate the impact of emotional 

events appearing in visual and somatic 
spaces. These spaces, considered as important 
vectors of emotional salience, are privileged 
factors to induce emotional states and, by 
this way, facilitate the analysis of cognitive, 
physiological and behavioral components of 
emotion. In this frame, the neurodynamics of 
emotional steps processing will be explored 
in healthy participants and in populations 
expressing emotional disabilities. The second 

line is centered on the analysis of 
individual and interindividual 
variables able to modulate the 

emotion regulation strategies 
and the perception of emotional 
load. Projects are focused on 
the study of empathy in different 
mental pathologies and in specific social and 
medical situations (e.g. patient-physician 
relationships). Furthermore, a special interest 
will be developed in order to understand 
emotional communication in marital 
relationships in general population but also 
when the partners are confronted to mental 
or somatic diseases (such as Alzheimer and 
Cancer). Finally, the third axis of research 
is devoted to the identification of variables 
favoring new abilities to carry out emotional 
regulations. These studies are centered 
on several types of emotional learning 
commonly used in emotional communication 
inside couples or families.  

Furthermore, a special 
interest will be developed 

in order to understand 
emotional communication in 
marital relationships ...

The original orientation of this team to 
approach the emotional field, is reinforced 

by neurophysiological and behavioral 
recording facilities (EEG, Evoked potentials, 
MEG, IRMf, autonomic, eye-tracking and 
linguistic behavioral measures) in different 
research frames (CHRU, l’EQUIPEX IrDIVE, 
LABEX Distalz, SIRIC Onco-Lille). In brief, 
current and future studies conducted by 
DEEP have the potentiality to identify the 
impact of visual and somatic emotional 
information on psychiatric, neurological 
and addiction dysfunctions and to 
develop innovative therapeutic 
methods.

Pr. Henrique SEQUEIRA,
Pr. Jean-Louis NANDRINO 

& Colleagues

Emotional information analyzed 
by peripheral vision interferes 

w ith subsequent responses 
presented to foveally presented 
targets. Globally, this figure 
shows specific brain activations 
(A-B-C-D; B: ~135 ms; event-
related magnetic fields) in left 
fronto-central region (A) and 
whose sources are located in the 
left orbitofrontal cortex (D). This 
means that peripheral emotional 
salience grabs attentional 
resources and modifies the 
performance in the center of 
the visual field (C: activations 
induced by congruent vs incongruent 

conditions). 
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How beliefs access to consciousness?

Emerging spontaneously in the field of consciousness, beliefs are part of thoughts foundation. 
Sometimes, they become pathological. The PsyCHIC team works to understand the mechanisms 

leading to the genesis of different kind of beliefs. Let’s talk about their researches.

Belief is subjective and leads to hold something 
to be true, regardless of any evidence of 

its existence, its reality or its possibility. This 
fundamental phenomenon of human thought appears 

in the content of the ideas and influences the individual’s 
behaviors. The mechanisms that underlie their genesis are 
common to normal, idiosyncratic or pathological beliefs. 

“Beliefs have in common to emerge spontaneously in the field of 
consciousness through intuitions, interpretations, emotional or 

memory biases, delusions or sometimes through hallucinations”, 
explains Dr. Pins. 

Pathological beliefs are part of psychiatric symptoms. 
They are disorders of thought content at the heart of the 

psychopathological processes, experienced in many psychiatric 
disorders, primary or secondary to somatic diseases. 

Pathological beliefs may also occur briefly or periodically in 
healthy subjects, in some situations of stress or fatigue, or 

under the influence of psychoactive substances. They are more 
or less flexible, more or less criticized by the subject. Several 
clinical situations share common mechanisms with processes 
that lead to pathological beliefs as delusions, hallucinations, 
familiarity disorders, body illusions, suicidal ideations or post-
traumatic flashbacks. 

Our researches address these questions using two approaches. 
From a fundamental point of view, they aim to better 

understand the “normal” cognitive mechanisms: What are the 
mechanisms involved in the generation of beliefs and how they 
emerge in the field of consciousness? 

Pathological beliefs are part 
of psychiatric symptoms

At a clinical level, our objective is to better 
understand and treat psychiatric disorders: 

How psychiatric symptoms such as hallucinations, 
familiarity impairments, body image disorders, suicidal 
ideation and post-traumatic flashbacks invade consciousness 
and what are the mechanisms by which they lead or not to 
delirium, inward-looking attitude and acting out. 

Our team then develops five research lines based on a 
common methodological approach, addressing a specific 

problematic, vulnerability and pathology. 

In particular, the recent development of imaging and 
innovative paradigms developed in the PsyCHIC team allowed 

the study of the neural basis of such subjective phenomena (see 
Figures for illustration). 

Dr. Delphine PINS, 
Pr. Pierre THOMAS 

& Colleagues 

Teams’ works

An fMRI analysis of
 the hallucin

atory experi
ence in 20 

adolescents 
with Brief Psy

chosis Disorder. An innovative 

methodology 
developed in the PsyCHIC team allowed to 

capture complex hallucina
tory experien

ces during re
sting-state, 

since patients
 were not instru

cted to recor
d the beginni

ng and 

end of their 
hallucinations

 during scann
ing

A whole-brain meta-analysis of neuroimaging studies that 
involved a familiarity task was conducted using the 

activation likelihood estimation (ALE) algorithm. Sixty-eight 
studies performed in healthy subjects were used to determine 
the specific functions of the identified regions in familiarity processing
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PRISM lab

Study of microglia functions during their crosstalk with damaged 
neurons

During nerve repair, microglia has to play an important part. Its role remains unclear yet 
in the balance of neuroinflammation. The PRISM lab aims to elucidate this question by using 

multidisciplinary approaches and leeches. Let’s focus on it !

Neuroinflammatory states that severely impair the 
nervous system are complex mechanisms of increasing 

interest but still largely unknown. The discrimination of 
the respective roles for microglia/macrophage subpopulations 

(neurotoxic vs. neuroprotective phenotypes) is still unclear in the balance 
of neuroinflammation. The understanding of their functional features is a 
necessary prerequisite to elucidate successive pathogenic steps. 

We are basically focused on the leech Hirudo medicinalis because it 
undergoes synapse regeneration as a natural process restoring the 

locomotion. Previous studies have shown that microglia are essential in the 
nerve repair. Resident microglia are the «immune triggers» in the leech since 
we know that no blood cell infiltrate the Central Nervous System (CNS). They 
are followed using typical activation markers [1] (Figure 1) and migrate at the 
lesion under chemotactic signals [2-4]. The data suggested that microglial 
subpopulations may be differentially recruited according to chronological 
and functional features [5-7]. 

“In this context, we hypothesize the existence of a particular neuroprotective 
microglial phenotype dialoging with damaged neurons”, points out Pr. 

Lefebvre.

Following the observation of a large amount of Extracellular Vesicles 
(EVs) in primary culture of leech microglia, we noted that microglial EVs 

might contribute to a neuronal differentiation (Figure 1). EVs from activated 
microglia are characterized using proteomic and transcriptomic analyses, 
and assessed in outgrowth assays. Since we observed interactions between 
leech molecules and human immune cells [2-4], we investigate a possible 
translational application by using leech molecules or leech EVs in rat neuron 
outgrowth assays.

F rom bench to human clinic, PRISM 
is integrating data with the aims 

of technological developments 
and therapeutic innovations for 
neuropathologies

The regulation of inflammation is also studied from a 
model of rat spinal cord injury (SCI) [8]. Proteomic and 

physiological studies demonstrated that the inflammation is 
different along the rostral-caudal axis of spinal cord [8]. The aim is from 
now on the understanding and stimulation of the regenerative process in 
mammalian CNS by testing different strategies. Interestingly, the action 
of selected secretomes or exosomes from bone-marrow stem cells (BM-
SCs) allows the phenotypic change of a part of the microglia population 
turning in neuroprotective phenotype [9]. Other tests with Rho A inhibitors 
in cocktail with BM-SCs secretomes or with leech microglia exosomes are 
also in progress. These molecules are integrated in alginate associated with 
growth factors as a scaffold for in vivo treatments (Figure 2) [10]. Using these 
approaches, the control of resident inflammatory response will lead to a 
better neuronal recovery. Also affiliated to PRISM, some neurosurgeons led 
by Pr. Assaker are associated to these investigations. From bench to human 
clinic, PRISM is integrating data with the aims of technological developments 
and therapeutic innovations for neuropathologies.

Pr.  Michel SALZET, 
Pr. Christophe LEFEBVRE, 

& Colleagues
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Figure 1. (A) Diagram of crushed connective in a fragment of leech 

nerve cord showing the accumulation of microglia using nuclear dye. 

(B-C) Confocal microscopy images have revealed that Hm-Iba-1 is also 

a marker for activated microglia (green) recruited in the single crushed 

connective (B) and in the ganglion (C) around the neurons (n) that are 

immunopositive for Hm-Gliarin (red). Microglia nuclei are counterstained 

by Hoechst. (D) Ten days culture of microglia with neurons shows the 

aggregation of  EVs immunopositive for leech gliarin (green) along 

growing neurites stained with phalloidin (red). (D’) Transmission electron 

microscopy showing purified Evs from microglia (scale bar 0.1µm)

Figure 2. Biotinylated dextran amine (BDA) positive cortico-spinal tract (CST) fibers after Alginate + 
growth factors treatment within 1.6 cm long segment; CST axons were extending and bridging the 

lesion site (asterisks) into denervated grey matter and connecting the caudal segments: Scale bar: 100 
µm. Graph represents quantification of BDA positive fibers after spinal cord injury (SCI), SCI + alginate, 

SCI + alginate + Growth factors. 
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Rodent behaviour exploration : discover the platform 

The Functional Exploration Platform (FEP) is an important area of 150m2 dedicated to the 
analysis of the behavior of rodents. In parallel, Lille 2 University opens a new degree for those 

wishing to gain knowledge and experience on behavioral exploration of Rodent. 
Let’s focus on it for a while!

“Existing since 2013, this platform includes 2 separate 
areas, one devoted to the study of the rat and the other 
for the mice”, points out Charlotte Laloux, research 

engineer and the person in charge.  

The behavioral assessment tests of the platform allow 
characterization of neuropathology rodent models in terms of 
cognitive abilities (attention, memory, executive functions, EEG 
recording ...), major motor disorders and fine motor skills as well as 
anxiety traits / depression.

The equipment is diversified:
- Ventilated units for temporary housing animals
- Tracking software and video acquisition: ABET II Touch (Campden 
Instruments), Ethovision (Noldus), VideoTrack (Viewpoint), 
ACTITRACK (BIOSEB), Shut Avoid (BIOSEB)
- Behavioral Tests: Touchscreen (Campden Instruments), 
Neurologger (NewBehavior, TSE systems), Barnes maze (Noldus), 
Radial maze (Noldus), Morris water maze (Viewpoint), Actimetry 
(BIOSEB), Rotarod (BIOSEB), Grip test (BIOSEB), Y-maze, open-field 
and object recognition, elevated plus-maze, pole test, prehensile 
traction test ... 

For more information, please contact:
Charlotte Laloux, PhD.
Functional Exploration Platform - SFR  DN2M
Université Lille 2 - Faculté de Médecine, Pôle Recherche,  
4ème étage Ouest, Place de Verdun, 59 045 Lille 
T. +33 (0) 3 20 44 54 49
E. charlotte.laloux@univ-lille2.fr

In parallel, Lille 2 University has recently opened a new 
degree about behavioural exploration of rodent. This 

training is intended for researchers and trainees 

wishing to develop or use neuro-pathophysiological 
models in the context of research projects.
The objectives are:
- Bring the concepts of functional neuro-anatomy and 
pharmacological modulation of behavior;
- Describe some behavioral disorders and their experimental 
models
- Provide tools and advice for rodents’ behavioral assessments
Different behaviors will be discussed: the control of movement and 
action, emotions, motivation, learning and memory.
Participants will be informed of issues relating to the development 
of a pathophysiological model and a behavioral assessment 
protocol adapted.
A practical part will be devoted to the realization of behavioral tasks 
covering the main areas addressed in the theoretical part, with or 
without pharmacological modulation to familiarize participants 
with the experimental conditions and data analysis. At the end, the 
training will be completed by a test.

For more information, please take a look on the FMC Lille 2 
University website:
A U E C  «  C o m p o r t e m e n t  a d a p t é  a u x  m o d è l e s 
physiopathologiques »
or contact:
Charlotte Laloux, PhD. or Julie Deguil, PhD.
T. +33 (0) 3 20 44 54 49
E. charlotte.laloux@univ-lille2.fr
E. julie.deguil@univ-lille2.fr

Dr. Charlotte LALOUX, 
Dr. Laetitia COUDERT 

& Colleagues

Technology
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