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Dear young researchers,

On behalf of the whole YRLS 2017 
team, it is my great pleasure to 
welcome you to the 8th edition of the 
YRLS conference.

For the first time this year, the Imagine 
Institute is opening its doors to us. 
This renowned French institute for 
genetic research will be the perfect 
venue for formal and informal 
interactions between young 
scientists from various life science 
backgrounds and origins. In 
our most interesting but 
challenging times in 
academia, we hope to 
provide you with a unique 
opportunity to come 
together with your peers, 
exchange ideas and build 
your professional network. 

The conference will include eight oral 
presentation sessions in diverse fields 
of the life sciences by researchers in 
the early stages of their careers. Three 
keynote lectures will be given by 
outstanding experienced researchers. 
More than 200 participants will be 
here to present their results and 
roundtable and workshops will give 
you the opportunity to brainstorm on 

the future of research and of your 
career.


To organize this year’s YRLS edition, 
23 volunteers from nine young 

researchers’ associations came 
together and collaborated for the 

past six months. They were brought 
together by common values and 

objectives. They faced many 
challenges managing all essential 

aspects of a conference 
organization, and learned 
and mastered many skills 

doing so. We hope the 
conference will meet your 

expectations. Come and 
find us any time during the 

next three days, we’ll be the 
ones in red!




With my best wishes
for this 2017 edition,

Claire Pancrace
President of the YRLS 

association - 2017

ABOUT THE MEETING
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ASSOCIATIONS

Association CEA des Thésards d’Île-de-France

ACTIF is aimed to help PhD students along their stay at 
CEA. Through our actions, we hope to encourage social 
exchange as well as professional development on PhD
students. We organize different activities in partnership 
with several associations of young researchers in the 
Parisian region, or in collaboration with associations 
from other CEA centers. 3 areas are targeted: Social, 
Scientific and Professional.

Association des Doctorants et des jEunes chercheurs de 
L‘Institut d’Hématologie

The ADELIH (Association des Doctorants et jEunes 
chercheurs de L’Institut d’Hématologie) was created in 
2007. The aim of the association is to promote 
interactions between master students, PhD students and 
young researchers. Adelih also creates opportunities for 
the young researchers to network with professionals 
from both academia and industry

Association des Doctorants et jeunes docteurs de 
l’Institut Curie

Created in 1997, the ADIC represents all Master’s degree 
students, doctoral candidates, postdocs, and young 
doctors working in the Institut Curie, located rue d’Ulm, 
Paris.
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Association des Doctorants en Innovation Thérapeutique

Created in 2001, the aim of this association is the 
organization of annual congress JED (Journée de l’École 
Doctorale) which regroup all Phd students from the 
ED425.
They help promoting trans-thematic research and 
interactions between young researchers and their labs.

Association Médecine Pharmacie Sciences

Created in 2009, the association promotes MD-PhD 
training in French universities and develop networking 
between MD-PhD candidates (from “Ecole de l’INSERM”, 
ENS and other universities offering MD-PhD trainings 
throughout France).
Unlike the other organizing associations, AMPS network 
spreads all over France, thus YRLS meeting is a good 
opportunity for their members to meet and share their 
experience.

Le Cercle des Docteurs et Doctorants de Paris Descartes

The Cercle des Docteurs et Doctorants de Paris 
Descartes was created in 2010. This Association gathers 
together current PhD candidates and Postdocs as well as 
alumni of the Paris Descartes University.
Its first aim is to establish a network between young 
researchers and alumni. In addition, it works at 
promoting the doctoral degree in the industrial sector, in 
cooperation with the university and the national young 
researchers confederation (CJC).
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Association of the Students and Postdocs of the 
Institute of Biology of the ENS

SPIBens was created in 2009 at the Ecole Normale 
Superieure (ENS, Paris) to promote interactions between 
the young researchers of the institute.
They organize social and scientific events, and are 
pleased to once again participate in the YRLS 
conference.

Association des Stagiaires et jeunes chercheurs de 
l’Institut Pasteur

StaPa represents all the young researchers working in the 
Institut Pasteur (Paris). Since 2001, they have been 
organizing every year the Stapa Congress within their 
walls. In 2010, they have decided to devote their energy 
to build up this joint edition of the YRLS meeting.

Young Researchers of Imagine Institute association

YR2I association was created few months after Imagine 
Institute opening, in january 2014, to promote 
interactions and represent master students, PhD 
students, post-doctoral researchers and engineers. Their
missions is to reinforce young researchers participation 
to the scientific life of the institute and organize 
scientific and social events to promote communications 
between Imagine institute members.
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EMBO Science Policy Lecture
Roundtable on the future of scientific publishing

Jean Yves Berthoud
Director of Innovation 
EDF/UPMC. Member of EU Open 
Science Expert Board

Nathalie Duchange
Researcher on Ethics, Politics 
and health Paris Descartes 
Coauthor of EU OpenAccess Re-
port


Johanna Mc Entyre
EMBL Researcher in Literature 
Services/PI of 
EuropePMC/Wellcome Open 
Research Advisory Board

Brandon Stell
Founder of PubPeer

ROUND TABLE PARTICIPANTS

The traditional models of 
communicating science have 
been experiencing deep changes 
in the last decades: Open Access 
journals, preprint servers, 
transparent peer-review and 
governmental commitment to 
make fully available publically-
funded sciences are some 
examples of how scientific 
publishing is changing.

This roundtable is oriented to 
create awareness on how the 
upcoming and evolving models 
of publishing will impact the way 
science is communicated and 
also how it might impact scien-
tific activities, such as grant eval-
uation, researcher evaluation, and 
interaction among scientists.
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WORKSHOPS
Career paths & BioStatistics

Career Development: a landscape in 
Academia and Industry
Margaux Kersschot

Choosing a career can feel like a 
difficult task to tackle, especially 
for young PhD students and 
PostDocs who are not always 
aware of all the skills they gained 
during their early years. Adoc 
Talent Management is 
specialized in helping PhDs 
understand the job market they 
evolve in.  



BioStatistics: introduction to R 
Christophe Pouzat


Manipulating tables of results 
from your experiments in 
Libreoffice Calc or Microsoft 
Excel can sometimes be 
troublesome. R is a free software 
environment for statistical 
computing and graphics. This 
workshop will present you the 
basics of this language.

WORKSHOP PARTICIPANTS

Margaux Kersschot
Business developer at Adoc 
Talent Management


Christophe Pouzat
CNRS researcher of the MAP5 
the Applied Maths Laboratory of 
the Paris-Descartes University
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• Guided visit from 2 to 2,5 hours 
(Cost: 7€)


• Registration at the YRLS desk.


• Meeting point at 17:00 outside 
of Metro Place Monge 
               ( line  7  ) on the
exit Arènes de Lutèce.

CULTURAL EVENT

This year,  the YRLS team thought of having you 
discover a very symbolic neighborhood for 

science in Paris: the Latin Quarter, located on 
the left bank of the Seine. The quarter is 
located around the Sorbonne and its name 
comes from the old university where all 
teaching was done in Latin in the Middle 
Ages time.
A guide will take you and tell you all about 

the great places and 
people who made this 

quarter what it is 
today. The Latin Quarter 

is known for hosting a number 
of higher education 
establishments, concentrated 
on the Montagne Sainte-
Geneviève, with the Pantheon 
at the top of the hill. You’ll be 
able to enjoy the Parisian sun in 
May while looking at all the 
architectural delights!
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How to reach Les Caractères
25 rue des Grands Augustins 75006

• Metro

station Odeon, line  10  or   4


• Bus 
station Saint André des Arts, 
bus number n°58 or n°70

SOCIAL EVENT

Les Caractères Bar
From 20:00 to 02:00

25 rue des Grands Augustins 
75006 Paris

With the online registration: 2 drinks 
& appetizers included ! 

The bar is ideally located in the 6th parisian 
district, between Odeon and Saint Michel, in the heart of Paris history.
The name Les caractères is a reference to “Les caractères ou les 
Moeurs de ce siècle”, written by Jean de la Bruyère (1645-1696). 
Today’s address of the bar is full of history from parisian social and 

artistic life in the 40’s and 50’s (Picasso, Cocteau, 
Greco, Vian…).

The bar kept the caves and the old walls and 
turned it into a delightful place. They offer 

appetizers to accompany their many drinks: 
from beers to cocktails through “Les petits 
mais costauds” shots. A good time ensured 
for all!
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ORAL COMMUNICATION
GENETICS & EPIGENETICS

MYSM1, a histone deubiquitinase, and the DNA Damage 
Response: Development of tools and cellular models.

Benoit France, Tangui LeGuen, Laetitia Kermasson, Jean-Pierre de Villartay, and Patrick Revy.

INSERM UMR 1163, Laboratory of Genome Dynamics in the Immune System, Paris / Paris Descartes–Sorbonne Paris Cite University 
/ Imagine Institute, Paris,

MYSM1 (2A-DUB) is a metallo-protease 
that specifically deubiquitinates the 
lysine119 (K119)-monoubiquitinated form 
of the histone H2A. Mono-ubiquitinated 
histone H2A (ubH2A) is a well-known 
chromatin marker associated with gene 
transcription silencing or DNA Damage 
Response (DDR)-induced chromatin 
remodeling. Likewise, it has been reported 
that murine MYSM1 participates in 
transcription derepression of genes among 
which are transcription factors involved in 
hematopoietic stem cells homeostasis, 
hematopoiesis, and immune cells 
differentiation. However, whether human 
MYSM1 exerts similar function and could 
take part in other biological processes 
such as the DNA Damage Response is 
unclear. 

Here, we report a patient suffering of 
severe immunodeficiency with a complete 
lack of B lymphocytes, a T cell 
lymphopenia, defective hematopoiesis, 
and developmental abnormalities due to 
homozygous MYSM1 missense mutation. 

Using patient's cells and human MYSM1 
KO cell lines generated by the 
CRISPR/Cas9 system, we examined the 
implication of MYSM1 during the DDR. In 
parallel, by using a live-imaging technique 
combining confocal microscopy and UV 
laser microirradiation, we looked at 
MYSM1’s behavior directly at sites of DNA 
damage.

Collectively, our work provides evidence 
that MYSM1 is implicated in DNA repair. 

However, further studies are needed to 
precisely understand its role and function 
in the DDR. We will present here our latest 
results.

Benoit France
benoit.france@inserm.fr
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ORAL COMMUNICATION
GENETICS & EPIGENETICS

Epigenetic, signaling and cancer: application to TS/PS 
gene in lung cancer

Ikrame Naciri (1), Morgane Bourmaud (1), Olivier Kirsh (1), Mylène Ferrand (2), Mathieu. 
Vanderstraete (1), Sélène Di Carlo (3), Lucie Peduto (3), Eloise Grasset (4), Cédric Gaggioli (4), 
David Bernard (2) and Pierre-Antoine Defossez (1).

(1) UMR7216 Epigenetics and Cell Fate University Paris-Diderot, France (2) UMR INSERM U1052/CNRS5286, Centre Léon Bérard, 
France (3) Institut Pasteur, Lymphoid Tissue Development Unit, Paris, France (4)Tumor-Stroma Crosstalk in Invasive Cancer Group, 
IRCAN, Nice, France

Lung cancer is the leading cause of cancer 
death. Our proposed work contributes to 
provide new therapeutic strategies. Our 
approach is based on the properties of 
Testis/Placenta genes. TS/PS genes are 
genes expressed in germ line cells and 
placenta, repressed in an epigenetic 
manner in somatic cells and re-expressed 
in many cancers among which lung cancer 
is prominent. TS/PS gene have been the 
subject of much interest for the cancer 
community for three reasons: they are 
remarkable diagnostic tools, they are 
targets for cancer immunotherapy, and 
they can contribute to cancer progression.

To understand the mechanisms that 
control their expression, we have 
performed gain and loss of function 
screens in primary lung fibroblasts that do 
not express TS/PS genes to identify 
molecular actors permitting their re-
expression. The first screen (gain of 
function) allows us to identify the 
signalling pathways that control 
expression of TS/PS genes and in the 
second screen (loss of function) we 
identify the epigenetics regulators that 
control expression of TS/PS genes.

The first screen shows that TAK1 (TGF-β 
activated kinase 1) is sufficient to activate 
the transcription of the TS/PS gene 
ADAM12. Moreover, by using transgenic 
ADAM12 reporter mice, we confirmed that 
TAK1 is also necessary for ADAM12 in vivo 

expression.

Our second screen suggests that knock 
down of the lysine deacetylase SIRT6 and 
the lysine acetylase GCN5 lead to the up-
regulation of ADAM12. Interestingly, both 
proteins have already been shown to 
interact with TAK1. We are currently 
investigating the role of TAK1 acetylation 
on its kinase activity and subcellular 
localization, since recent data have shown 
that TGF-β stimulation triggers its nuclear 
translocation. Moreover, we find that TAK1 
pathway can be involved in formation of 
Cancer associated fibroblasts.

Ikrame Naciri
ikrame.naciri911@gmail.fr
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The Lysine Methyltransferase SMYD3 participates in 
mammalian myogenesis

Roberta Codato (1), Arnaud Divol (1), Martine Perichon (1), Athanassia Sotiropoulos (2), Souhila 
Medjkane (1), and Jonathan Weitzman (1)

1. UMR7216 "Epigénétique et Destin Cellulaire", Université Paris Diderot Paris 7 2.Inserm U1016, Institut Cochin

Epigenetic changes and chromatin 
remodeling represent important players in 
a large variety of biological processes, 
including development. Lysine methylation 
is a stable post-translational modification 
and methylation of histone tails regulates 
gene expression. Members of a specific 
family of Lysine Methyltransferases (KMT) 
named the SMYD (SET and MYND domain-
containing) protein family have been 
implicated in cardiac and skeletal 
myogenesis during development in 
zebrafish, Drosophila and mice. Our project 
focuses on the role of SMYD3 in muscle 
cell fate determination. SMYD3 is 
frequently overexpressed in cancer, but 
was also implicated in early lineage 
commitment and cell differentiation. We 
are using human and mouse immortalized 
myoblasts cells which recapitulate in vitro 
the multistep process of muscle 
differentiation. Our gain- and loss-of-
function experiments show that SMYD3 
participates in muscle differentiation. 
Using CRISPRi techniques we have 
recently generated a cell line of human 
immortalized myoblasts in which SMYD3 
expression is stably downregulated. Taking 
advantage of this system we are currently 
investigating the role of SMYD3 in 
myogenesis, defining its genome-wide 
targets and mechanism of action by RNA-
seq and ChIP-seq approaches. This will 
allow us to better define the contribution of 
SMYD3 to cell differentiation and cell 
identity.

Roberta Codato
roberta.codato@gmail.com
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Histological and molecular characterization of ATM-
mutated breast tumours

Anne-Laure Renault1, Noura Mebirouk1, Laetitia Fuhrmann2, Guillaume Bataillon2, Eve Cavaciuti1, 
Dorothée Le Gal1, Séverine Eon-Marchais1, Marie-Gabrielle Dondon1, Catherine Dubois d’Enghien3, 
Anthony Laugé3, Martine Labbé1, Tatiana Popova4, David Gentien5, Cécile Reyes5, Philippe La 
Rosa1, Georgia Chenevix-Trench6, Heather Thorne6, CoF-AT study collaborators1, GENESIS study 
collaborators1, Janet Hall7, Dominique Stoppa-Lyonnet3, Nadine Andrieu1, Anne Vincent-
Salomon2, and Fabienne Lesueur1

1- INSERM U900, PSL Université, Institut Curie, Mines ParisTech 2- Département de Biopathologie, INSERM U934, Institut Curie 3- 
Service de génétique constitutionnelle, INSERM U830, Institut Curie 4- Génomique et Biologie des Cancers du Sein Héréditaires, 
U830, Paris Descartes, Institut Curie 5- Plateforme de Génomique, département de recherche translationnelle, Institut Curie, Paris 6- 
Department of Genetics QIMR Berghofer Medical Research Institute, Brisbane, Australie 7- Centre de recherche en cancérologie de 
Lyon, UMR INSERM 1052, CNRS 5286

Ataxia-telangiectasia (A-T) is a rare 
autosomal recessive disorder caused by 
biallelic mutations in the Ataxia-
Telangiectasia Mutated (ATM) gene. 
Epidemiological studies on A-T families 
showed that heterozygous women (HetAT) 
have a 3 fold increased risk of developing 
breast cancer (BC). Recent studies 
conducted in hereditary breast and ovarian 
cancer (HBOC) families or early onset BC 
cases confirmed ATM as a moderate BC 
susceptibility gene outside of an A-T 
context. ATM is now included in nearly all 
multi-gene panels used for HBOC genetic 
testing, but results for ATM testing are 
generally not given to patients due to the 
lack of management recommendations for 
these carriers.

Here we have performed histological and 
molecular characterization of ATM breast 
tumors to assess the clinical relevance of 
an ATM signature.

Forty-two breast tumors from 3 A-T 
patients, 29 HetAT patients carrying a 
truncating mutation (one patient had 
bilateral disease) and 9 HetAT patients 
carrying a likely deleterious missense 
substitution were studied. Histological 
features of all ATM tumors were compared 

to those of 483 sporadic primary breast 
carcinomas. Loss of heterozygosity at the 
ATM locus was investigated in tumors 
using microsatellite markers, and copy 
number variation (CNV) was profiled with 
the OncoScan SNP array.

Pathological review of ATM tumors 
showed that these tumors are mostly 
ductal carcinomas with an intermediate to 
high grade and belonging to luminal A or B 
subtypes. Compared to sporadic tumors , 
ATM tumors were more frequently 
estrogen-positive (p=0.00002) and 
progesterone-positive (p=0.003) tumors. 
The wild-type ATM allele was lost in >85% 
of the tumors. Finally, the CNV analysis 
revealed several genomic regions 
recurrently altered in ATM tumors, 
including two new regions, 6q24-6q25 and 
21p13, lost in 70% of the tumors. A 
transcriptome analysis is on the way that 
will complete the genomic profile of this 
series.

Anne-Laure Renault
anne-laure.renault@curie.fr
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ORAL COMMUNICATION
CANCER BIOLOGY

Molecular mechanism and regulatory role of microtubule 
polyglutamylation in cell division

Puja Singh and Carsten Janke

Institut Curie, UMR3348, Orsay, France

The cell cycle is an extremely controlled 
event, tightly orchestrated by a plethora of 
proteins and factors. Proper spindle 
formation and centrosome duplication are 
important regulatory factors essential for 
proper cell cycle progression. Microtubules 
are the major components of the spindle 
and the centrioles, and their functions are 
expected to be controlled by 
posttranslational modifications of tubulin. 
The most prominent of these 
modifications are polyglutamylation, 
detyrosination, and acetylation.

Polyglutamylation is highly enriched on 
specialized microtubules e.g. in neurons, 
cilia, flagella, centrioles and mitotic 
spindles. Altered polyglutamylation has 
been linked with tumorigenesis, cancer 
progression, resistance to chemotherapy, 
as well as to centrosome aberrations. 
Despite the fact that many indications 
have pointed towards a role of 
polyglutamylation in cell cycle regulation, 
nothing is so far known about the 
regulatory mechanism involved.

My project aims to determine the role of 
polyglutamylation in cell cycle regulation, 
with special focus on cell cycle timing and 
centrosome duplication. Live cell imaging 
data show that interphase cells do not 
enter mitosis upon overexpression of 
CCP1, a deglutamylating enzyme. I further 
demonstrated that centrosome duplication 
is perturbed upon overexpression of CCP6, 
another deglutamylase. Hydroxyurea-
induced centrosome overduplication was 
partially rescued upon overexpressioning 

TTLL5, a glutamylase. Together these 
initial data strongly suggest that 
polyglutamylation of microtubules is 
involved cell cycle regulation, most likely at 
different levels. Experiments are underway 
to quantify these phenotypes, and to get a 
better understanding of the regulatory 
mechanisms of microtubule 
polyglutamylation in cell cycle.

Puja Singh
puja.singh@curie.fr



35YRLS 2017 | Institut Imagine

ORAL COMMUNICATION
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Inhibition of iNKT cells by the HLA-G/ILT2 checkpoint

Ching-Lien Wu123, Julien Caumartin3, Giada Amodio4, François Anna2, Silvia Gregori4, Pierre 
Langlade-Demoyen3, Edgardo D. Carosella12, and Joël LeMaoult12

1. Hemato-Immunology Research Department, CEA, Hospital Saint Louis, Paris, France. 2. University Paris Diderot, Sorbonne Paris 
Cité, UMR E_5 Institut Universitaire d’Hematologie, Saint-Louis Hospital, Paris, France. 3. Invectys, Pasteur BioTop , Paris, France. 4. 
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IRCCS San Raffaele Scientific Institute, Milan, Italy

Invariant NKT (iNKT) cells are a small 
population of T cells which is crucial in 
immunomodulation. After activation by 
alpha-Galactosylceramide (aGC), an 
exogenic glycolipid antigen, iNKT cells can 
rapidly release cytokines to enhance 
specific anti-tumor activity. Several iNKT 
cell-based anti-cancer clinical trials are 
running, however, the results are not as 
dramatic as those in murine models. 
Human leucocyte antigen G (HLA-G) is a 
well-known molecule involved in fetal-
maternal tolerance and also in immune 
escape of tumors. HLA-G can regulate 
many immune responses through 
interaction with immune inhibitory 
receptors. Ig-like transcript 2 (ILT2) is an 
HLA-G receptor which is expressed on 
various immune subsets. Recently, the 
HLA-G/ILT2 interaction was labeled 
immune checkpoint. We believe the HLA-
G/ILT2 inhibition might affect iNKT 
function and weaken their anti-cancer 
effect in current clinical trials. To study this 
HLA-G/ILT2 inhibition, we first confirmed 
the ILT2 expression on iNKT cells by flow 
cytometry. We then set up a murine in vitro 
model using the A20CD1d cell line as 
antigen presenting cells to activate the 
effector line, NKT1.2. We then analyzed 
intracellular cytokine expression to 
evaluate the inhibitory effect of HLA-G/ILT2 
interaction. The results showed that 
NKT1.2 cells were sensitive to HLA-G 
inhibition when they were expressing ILT2. 
The same inhibition was then confirmed 
using human iNKT cells. Finally, HLA-G+ 
dendritic cells also prevented iNKT 

activation compare of normal dendritic 
cells. Taken together, our data is the first 
evidence to support that the HLA-G/ILT2 
checkpoint is involved in iNKT cell function 
modulation.

Ching-Lien Wu
wudaudau@gmail.com
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TGFβ/Activin signalling in aggressive medulloblastoma

Morabito M., Larcher M., Bourdeaut F., Ayrault O., and Pouponnot C.

Institut Curie

Medulloblastoma (MB) is the most 
common malignant brain tumor in 
children. Despite recent treatment 
advances, 30% of children die from their 
disease. Transcriptomic profiling has 
identified four distinct molecular MB 
subgroups. Patients with group 3 MB 
commonly present highly metastatic 
tumors and have the worst prognosis. New 
treatments that may improve the outcome 
of these patients are urgently needed. A 
recent genomic study has reported gene 
amplifications targeting mediators of the 
“Transforming Growth Factor β” 
(TGFβ)/Activin signaling pathway. This 
pathway has been shown to play critical 
roles in cancer progression, but never in 
group 3 MB. Using group 3 MB cell lines, 
patient derived xenografts (PDX) and 
patient samples, we investigated the 
impact of the TGFβ/Activin signaling in 
group 3 MB. Results already acquired 
show that the pathway is highly activated 
in all models. No amplifications are 
observed but group 3 MB cell lines are 
addicted to the pathway and especially to 
the Activin B ligand involved in an 
autocrine loop. In parallel, we established a 
model based on orthotopic grafting of cells 
directly into the cerebellum of 
immunodeficient mice. Once grafted, PDX 
cells can form tumors that maintain high 
activation of the TGFβ/Activin pathway. 
Using this model, mice were treated with 
LY2157299, a pharmacological inhibitor 
already used in clinical trial for glioma. 
Daily administration of LY shows promising 
results delaying the appearance of 
symptoms and increasing mice survival. 
Altogether, these results indicate that 
inhibition of the TGFβ/Activin pathway 

could be used for targeted and more 
effective therapies in group 3 MB patients.

Morgane Morabito
morgane.morabito@curie.fr
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Proinflammatory and anti-inflammatory mediators: 
potential effectors of ulipristal acetate action in uterine 
leiomyomas

Gabriela Sokołowska, Donata Ponikwicka-Tyszko, Maria Sztachelska, and Prof. Sławomir 
Wołczyński

Department of Re-productivness and Gynecological Endocrinology, Medical University of Bialystok

Uterine leiomyomas (ULs) are the most 
common benign tumors of unknown 
etiology believed to arise from the 
myometrial cellular transformation. Many 
of cytokines and growth factors by para- 
and autocrine pathway may induce the 
expression of genes involved in ULs 
development and growth. Ulipristal acetate 
(UPA), selective progesterone receptor 
modulator (SPRM) seems to be the most 
promising drug for ULs treatment. 
Unfortunately, the exact mechanism of 
UPA action in leiomyomas is not fully 
understood.

The aim of this study was to evaluate the 
effect of ulipristal acetate on the gene 
expression of cytokines, growth factors 
and their receptors in leiomyoma cells.

Primary cell line from leiomyomas tissue 
were isolated immediately after surgery. 
Cultured cells were exposed to ulipristal 
acetate and progesterone for dose- and 
time-dependent manner. Cells viability was 
measured by MTT assay. Subsequently, 
cells were collected for RNA isolation. The 
reverse transcription (RT) was performed 
using high-capacity cDNA RT kit 
(AppliedBiosystems). For gene expression 
evaluation StepOnePlus Real-Time PCR 
(AppliedBiosystems) was used.

The results of our study revealed that 
progesterone significantly stimulated, 
whereas ulipristal acetate at 1 µM or 

higher doses inhibited leiomyoma cells 
growth and reversed the effects of 
progesterone. Ulipristal acetate 
significantly decreased gene expression of 
Il-1β, Il-24, INF-β1, TGF-β1, TRAIL and 
VEGFC, but increased Il-10 gene 
expression in leiomyoma cells.

Our study showed that molecules whose 
expression was examined are biologically 
relevant in tumor development. 
Furthermore, the identification of their 
expression in human leiomyomas might 
lead to the development of 
immunomodulatory therapies. Increased 
expression level of anti-inflammatory 
cytokines after ulipristal acetate treatment 
demonstrates a new, possible course of its 
action.

Gabriela Sokołowska
sokolowskagabriela@gmail.com
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Characterization of the activation of small GTPases by 
their GEFs on membranes using artificial membrane 
tethering

Peurois, François, Veyron, Simon, Ferrandez, Yann, Ladid, Ilham, Benabdi, Sarah, Zeghouf, Mahel, 
Peyroche, Gérald, and Cherfils, Jacqueline

LBPA, ENS Paris-Saclay

Active, GTP-bound small GTPases need to 
be attached to membranes by post-
translational lipid modifications in order to 
process and propagate information in 
cells. However, generating and 
manipulating lipidated GTPases has 
remained difficult, which has limited our 
quantitative understanding of their 
activation by GEFs and their termination by 
GAPs. Here we replaced the lipid 
modification by a histidine tag in eleven 
full-length, human small GTPases 
belonging to the Arf, Rho and Rab families, 
which allowed to tether them to nickel-lipid 
containing membranes and characterize 
the kinetics of their activation by GEFs. 
Remarkably this strategy uncovered large 
effects of membranes on the efficiency 
and/or specificity in all systems studied. 
Notably, it recapitulated the release of 
autoinhibition of Arf1, Arf3, Arf4, Arf5 and 
Arf6 GTPases by membranes and revealed 
that all isoforms are efficiently activated by 
two GEFs with different regulatory regimes, 
ARNO and Brag2. It demonstrated that 
membranes stimulate the GEF activity of 
Trio towards RhoG by ≈30 fold and Rac1 by 
≈10 fold, and uncovered a previously 
unknown broader specificity towards RhoA 
and Cdc42 that was undetectable in 
solution. Finally, it demonstrated that the 
exceptional affinity of the bacterial RabGEF 
DrrA for the phosphoinositide PI(4)P 
delimits the activation of Rab1 to the 
immediate vicinity of the membrane-bound 
GEF. Our study thus validates the histidine 

tag strategy as a potent and simple means 
to mimic small GTPases lipidation, which 
opens a variety of applications to uncover 
regulations brought about by membranes.

François Peurois
fpeurois@ens-cachan.fr
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Regulation of microtubule dynamics by the stress kinase 
JNK in epithelial cells

Hélène Henrie, Christian Poüs, Antoine Pilon, and Béatrice Benoit

INSERM UMR-S-1193. Equipe Mécanismes Cellulaires et Moléculaires de l’Adaptation au Stress et Cancérogenèse

Microtubules (MTs) are dynamic 
constituents of the cytoskeleton 
implicated in polarity, migration and 
cellular division. Our laboratory has 
previously shown that the stress kinase 
JNK (c-Jun N-terminal Kinase) regulates 
MT dynamics in mammalian epithelial 
cells, by increasing both growth and 
shrinking rates as well as rescue 
frequencies. While several neuronal MAPs 
are known JNK substrates, data are 
missing for epithelial MAPs. With the aim 
to understand how JNK modulates MT 
dynamics in epithelial cells, we studied a 
new putative substrate of JNK: the rescue 
factor CLIP-170, which exhibits nine 
consensus JNK phosphorylation sites (Ser-
Pro or Thr-Pro), all located in its N-terminal 
part (H1 domain). We demonstrated that 
shortly after JNK stress-activation in HeLa 
and Ptk2 cells, both a Threonine and Serine 
residues located in the H1 domain are 
phosphorylated consecutively and 
independently. These two stress-induced 
JNK phosphorylations are specifically 
reversed by a JNK inhibitor. However we 
also observed a basal phosphorylation at 
the Serine site, which is not reversed by the 
JNK inhibitor. Using an in vitro kinase 
assay, we found that only the Thr residue is 
directly phosphorylated by JNK, 
preferentially when H1 is bound to free 
tubulin (monomers or dimers) or 
polymerized tubulin. Furthermore, using 
phospho-mimetic mutants in Ptk2 cells, we 
revealed that both phosphorylation sites 
independently increase CLIP-170 cellular 
activity, without changing its affinity for 
MTs. This work thus provides a new insight 

into the MT rescue up-regulation 
mechanism, upon kinesin-1-dependent 
JNK activation. MT dynamics is a major 
target of antimitotic cancer 
chemotherapies, which can induce a JNK-
dependent stress response. Therefore, the 
contribution of CLIP-170 and MT rescues 
to MT stabilization in response to 
antimitotic chemotherapies deserves 
further investigation.

Hélène Henrie
helene.henrie@u-psud.fr
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Posttranslational glycylation controls the length of 
mammalian cilia

Sudarshan Gadadhar and Carsten Janke

Institut Curie, Orsay-Paris, France

Microtubules, key cytoskeletal elements of 
all eukaryotic cells, are assembled from 
evolutionarily conserved α/β-tubulin 
heterodimers. Despite their uniform 
structure, microtubules fulfil diverse 
functions owing to the ‘tubulin code’. This 
code is generated by (a) expression of 
different tubulin isotypes, and by (b) 
tubulin posttranslational modifications 
(PTMs). Mammalian cilia are microtubule-
based structures, which might be strongly 
influenced by the tubulin code as they are 
enriched in a variety of PTMs. Glycylation, 
a tubulin PTM, was so far mostly detected 
in motile cilia and flagella, where it plays a 
role in ciliary maintenance. So far, this PTM 
has barely been detected in primary cilia. 
Here, we demonstrate the presence of 
glycylation in primary cilia, and study its 
physiological role in these organelles.

We have generated new anti-glycylation 
antibodies that allowed us to demonstrate 
that primary cilia are also glycylated. We 
observed that glycylation particularly 
accumulated on longer primary cilia, and 
found a strong correlation of glycylation 
with ciliary length. This indicates that 
glycylation might, as in motile cilia, have a 
role in stabilizing primary cilia. Glycylation 
is catalysed by the enzymes TTLL3 and 
TTLL8, from the TTLL family, which are 
essential to initiate this PTM. We have 
generated single- and double-knockout 
mouse models for these enzymes to 
investigate molecular aspects and 
physiological implications of glycylation in 
cilia. Our preliminary observations indicate 
that loss of glycylases leads to decreased 

glycylation in many cell types with cilia, 
and to a delayed ciliogenesis.

Glycylation thus appears to be essential 
for stability and function of cilia. Is it just 
due to tubulin glycylation or do other 
substrates also contribute to this function? 
Further understanding of these 
physiological implications will highlight the 
importance of tubulin glycylation in various 
ciliopathies and diseases.

Sudarshan Gadadhar
sudarshan.gadadhar@curie.fr
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Involvement of IgE antibodies and mast cells in 
atherosclerosis

Alexia Loste1,2, Marc Clement1,2, Sandrine Delbosc1, Kevin Guedj1,2, Aurelie Sannier1, Jamila 
Laschet1,2, Emanuele Procopio1, Anh Thu Gaston1, Marion Morvan1, Guillaume Even1, Francesco 
Andreatta1,2, Catherine Deschildre1, Liliane Louedec1, Lydia Deschamps3, Jean Baptiste Michel1, 
Gregory Gautier4, Pierre Launay4, Alexender Eggel5, Michel Arock6, Giuseppina Caligiuri1, Antonino 
Nicoletti1,2, and Marie Le Borgne1,2.

1 Unité 1148, Institut National de la Santé et de la Recherche Médicale (INSERM), Hôpital X Bichat, Paris, France 2 Université Denis 
Diderot, Paris VII, Paris, France 3Service d’anatomopathologie, hôpital Bichat-Claude-Bernard, Paris, France 4 Unité 1149, Institut 
National de la Santé et de la Recherche Médicale (INSERM), Hôpital X Bichat, Paris, France 5 Institute of Immunology, University of 
Bern, CH-3010 Bern, Switzerland 6 Laboratoire de Biologie et Pharmacologie Applique ́e, Centre Nationale de la Recherche, Unite ́ 
Mixte de Recherche 8113, Ecole Normale Supe ́rieure de Cachan, Cachan, France

Aim. Epidemiologic studies and animal 
models suggest that IgE antibodies (Abs) 
could be pro-atherogenic. Furthermore, 
mast cell (MC) accumulation has been 
described in atherosclerotic aortas. Finally, 
we previously observed that ectopic 
germinal centers (GCs) rich in B cells 
develop in the adventitia next to the 
lesions. Our working hypothesis is that IgE 
Abs specific for antigens from 
atherosclerotic lesions locally activate 
MCs in atherosclerotic aortas. MC 
degranulation would weaken the plaques 
and guide the local adaptive immune 
response in ectopic GCs, especially the 
maturation of B cells toward plaque-
specific IgE-producing plasma cells. This 
would lead to an amplification loop of 
atherosclerosis, and could lead to rupture 
of AAAs.

Methods. We analyzed by flow cytometry 
and immunofluorescence the phenotype 
and the proximity of B cells and MCs in the 
aorta of healthy controls, atherosclerotic 
patients, and patients with AAAs, and 
measured the concentration of IgE Abs in 
conditioned medium from these aortas. 
We tested the capacity of these 
conditioned medium to stimulate MCs in 
an IgE-dependent manner.

Results. We observed an increase in MCs, 
plasma cells, GC B cells, and IgE 
concentration in AAA aortas compared to 
healthy aortas. MCs were present in the 
lesions as well as in proximity of B cell 
lymphoid aggregates in the adventitia. 
Interestingly, IgE-producing B cells could 
be observed in the diseased aortic wall, 
suggesting a local IgE production. Finally, 
conditioned medium from AAA patients 
induced MC degranulation.

Conclusions. Our data suggest that IgE 
and mast cells could be involved in the 
progression of atherosclerosis.

Alexia Loste
alexia.loste@inserm.fr
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Genetic manipulation of clinically relevant Candida-
related species

Tatiana Defosse, Patrick Vandeputte, Vincent Courdavault, Marc Clastre, Thomas Dugé de 
Bernonville, Arnaud Lanoue, Jean-Philippe Bouchara, Nathalie Giglioli-Guivarc’h, and Nicolas Papon

UNAM Université, Université d'Angers, Groupe d'Etude des Interactions Hôte-Pathogène, EA 3142/Université François-Rabelais de 
Tours, Biomolécules et Biotechnologies Végétales, EA 2106

Many ascomycetous yeast species from 
the Candida genus are widely distributed in 
nature and act as common saprophytic 
constituents of the normal human 
microflora. However, some of these fungal 
species can also become opportunistic 
pathogens and cause diseases termed 
“candidiasis.” Although Candida albicans 
remains the most frequently isolated agent 
of candidiasis, non-albicans Candida (NAC) 
species now account for a substantial part 
of clinical isolates. For instance, NAC 
species of particular clinical importance 
include Candida parapsilosis, Candida 
tropicalis, Candida rugosa, Candida 
dubliniensis, Candida lusitaniae, Candida 
guilliermondii, Candida famata, and 
Lodderomyces elongisporus. Importantly, 
these yeast species belong to a common 
lineage referred to as the fungal CTG clade 
which displays a particular genetic code. 
More precisely, in these species the 
universal leucine CUG codon is 
predominantly translated as serine and 
rarely as leucine. This uncommon genetic 
code still precludes the use of the widely 
available Saccharomyces or bacterial 
markers and reporter systems for genetic 
approaches in these microorganisms. 
Thus, albeit being intensively studied over 
the last 30 years, no standardized 
protocols of transformation as well as no 
generic molecular tools have emerged for 
these species. We provide here a global 
strategy to genetically manipulate a wide 
range of NAC species. This includes a 
generic transformation protocol and a 

useful molecular toolbox allowing gene 
knock out, heterologous gene expression, 
single or dual fluorescence labeling for 
subcellular localization studies and 
construction of luciferase-expressing 
yeasts for in vivo bioluminescence imaging 
in animals. These genetic approaches 
represent an essential prerequisite for 
further successful development of NAC 
yeasts research for the identification of 
molecular events underlying pathogenicity, 
host-pathogen interaction, and antifungal 
resistance.

Tatiana Defosse
tatiana.defosse@gmail.com
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Screening for biomolecules inhibiting zinc metabolism as 
a new antifungal strategy against Aspergillus fumigatus

Paris Laskaris 1, Helene Munier-Lehmann 1, Olivier Helynck 1, José-Antonio Calera 2, Jean-Paul 
Latgé 1, Jean-Marc Cavaillon 1, and Oumaïma Ibrahim-Granet 1

1 Institut Pasteur, 2 Universidad de Salamanca (Spain)

Aspergillus fumigatus causes invasive 
pulmonary mycosis in 
immunocompromised patients, and is 
associated with a high mortality rate due 
to the lack of reliable treatment options. 
This pathogen requires zinc in order to 
successfully grow and cause virulence. 
This suggests that interfering with zinc 
uptake or metabolism could help to treat 
A. fumigatus infections. This led us to 
investigate novel compounds with zinc 
chelation properties as they have an 
expected putative clinical interest.

In this study we screened a collection of 
synthetic or natural small molecule 
libraries containing close to 60,000 
molecules. The screen employed a 
resazurin assay that compared a 
luminescent A. fumigatus wild type strain 
grown with no added zinc to a luminescent 
zinc transporter knockout strain grown 
with an excess of zinc. Candidate 
molecules were further investigated using 
luminescence assays and hyphal length 
measurements in order to confirm that 
they behave as zinc inhibitors.

This combination of assays proved 
effective for identifying new small 
molecules that specifically interfered with 
A. fumigatus zinc metabolism. The initial 
screen identified 116 potential zinc 
inhibitors that were limited to 7 zinc 
inhibitors by further assays. The selected 
inhibitors were not toxic to Hela cells. 
Further analysis revealed that this screen 
identified 3 molecular structures that 
interfere with zinc metabolism. This 

innovative approach based on a two-tier 
screening led to the identification of small 
molecules with fungicidal effects that may 
lead to the development of new treatment 
options for fungal infections.

Paris Laskaris
paris.laskaris@pasteur.fr
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Human primary brain cells, a relevant model to study 
Tick-Borne Encephalitis Virus-induced 
neuropathogenesis

Fares M. (1), Gonzalez G. (1), Cochet M. (1), Boissart C. (2), Benchoua A. (2), Moutailler S. (3), 
Haddad N. (3), and Coulpier M. (1)

1/ UMR 1161 of Virology, INRA, ANSES, ENVA, Maisons-Alfort, France. 2/ UMR 861, Institut des cellules souches pour le traitement 
et l'étude des maladies monogéniques (I-STEM), Inserm, Evry, France. 3/ UMR 955 BIPAR Molecular biology and immunology of 
parasites, INRA, ANSES, ENVA, Maisons-Alfort, France.

Tick-Borne Encephalitis Virus (TBEV), a 
member of the Flaviviridae family, genus 
Flavivirus, is the most important arbovirus 
of health interest in Central and Northern 
Europe and North-Eastern Asia. The virus 
is responsible for febrile illness, and in a 
subset of cases, for neurological 
manifestations ranging from mild 
meningitis to severe encephalomyelitis 
that may result in permanent disability or 
death. Although neurons have been 
described as the primary target of infection 
in the brain, TBEV induced 
neuropathogenesis remains poorly 
understood. Here, we use an in vitro model 
of primary neural cells differentiated from 
human fetal neural progenitor cells 
(hNPCs) to question the mechanisms by 
which the virus damages human brain 
cells. Our results show that neurons and 
glial cells are susceptible and permissive 
to TBEV. The virus replicates in the culture, 
with a peak of infection at 48-72 hours. As 
described in vivo, the virus affects neurons 
and astrocytes. As early as 72 hours post 
infection, it induces neuronal clustering 
and neuronal loss by apoptosis (up to 
25%). After 14 days of infection, 70% of the 
neurons are lost and a dramatic neurite 
shrinkage is observed. On the other hand, 
the survival of glial cells is not impaired. 
However, the astrocytes are also affected, 
as an increase in their number and a 
hypertrophy, suggestive of a reactive 
stage, is observed. Using a PCR array, we 
analyzed the expression of antiviral 

response genes. We reported an 
overexpression of viral sensors (RIG-I and 
TLRs), cytokines and innate immune 
response factors (IFN-I and ISGs), 
indicating an activation of the antiviral 
response. Thus, by showing that neurons 
but not astrocytes were impaired in their 
survival upon TBEV infection, we 
demonstrate that our in vitro model 
recapitulates the main events that occur in 
vivo. This model is currently used to 
understand TBEV infection and antiviral 
response as well as to identify and validate 
new antiviral molecules.

Mazigh Fares
mazigh.fares@vet-alfort.fr
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Beyond the membrane: uncovering Flavivirus cell host 
factors

Evgeniya Petrova, Frédéric Tangy, and Nolwenn Jouvenet

Unité Genomique Virale et Vaccination, Virology Department, Institute Pasteur

The genus Flavivirus of the family 
Flaviviridae comprises over 70 viruses, 
many of which, such as Dengue viruses, 
West Nile virus (WNV), and Zika virus are 
posing life-threating risk worldwide due to 
lack of vaccines or efficient treatment. 
Therefore, a better understanding of the 
mechanisms underlying viral replication is 
crucial for finding a cure.

To identify host factors required for 
Flavivirus replication into the host cell, we 
performed a gain-of-function cDNA screen 
for human genes that render the poorly 
susceptible cell line HT1080 permissive to 
reporter virus particles (RVPs). These 
RVPs were generated by complementing a 
WNV sub-genomic reporter replicon with 
the structural proteins of Yellow fever virus 
(YFV).

The cDNA–expressing positive clones 
were identified by deep sequencing, 
resulting in 32 hits. Following hit validation 
by siRNA screening applied to both YFV- 
and WNV-infected cells, we obtained 7 
candidate genes. Among them, there are 
genes involved in vesicle trafficking, ER-
associated degradation signaling pathway, 
transcription and ion transport, as well as 
genes coding for membrane proteins of 
unknown function. 
We are currently investigating the function 
of some of these genes in the context of 
WNV replication.

Evgeniya Petrova
epetrova@pasteur.fr
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Tbet and IL-36gamma cooperate in therapeutic DC-
mediated promotion of tertiary lymphoid organogenesis 
in the tumor microenvironment

Aliyah M. Weinstein, Lu Chen, Emily A. Brzana, Prashanti R. Patil, Jennifer L. Taylor, Kellsye L. 
Fabian, Callen T. Wallace, Sabrina D. Jones, Simon Watkins, Binfeng Lu, David F. Stroncek, Timothy 
L. Denning, Yang-Xin Fu, Peter A. Cohen, and Walter J. Storkus
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Center for Inflammation, Immunity & Infection at Georgia State University, Atlanta, GA 30303; Departments of Pathology and 
Immunology, UT Southwestern Medical Center, Dallas, Texas 75390; Department of Hematology/Oncology, Mayo Clinic, Scottsdale, 
AZ 85259; University of Pittsburgh Cancer Institute, Pittsburgh, PA 15213

Lymphoid organogenesis can occur at 
sites of chronic inflammation, including 
within or at the periphery of solid tumors, 
and these so-called tertiary lymphoid 
organs (TLO) function independently of 
secondary lymphoid organs in promoting 
anti-tumor immune responses. We have 
previously reported that direct injection of 
dendritic cells (DC) engineered to express 
the type-1 transactivator Tbet (i.e. DC.Tbet) 
into murine tumors results in anti-tumor 
efficacy in association with the 
development of TLO in the tumor 
microenvironment (TME). We now show 
that these TLO are considered non-
classical, since they contain robust 
infiltrates of DC, NK cells and T cells in 
proximity to PNAd+ high endothelial 
venule-like blood vessels, with recruited B 
cells failing to be organized into classic 
germinal center-like structures. We also 
show that anti-tumor efficacy and TLO-
inducing capacity of DC.Tbet-based i.t. 
therapy is highly IL-36γ/IL-1F9 (a direct 
Tbet target gene product)-dependent, since 
this approach fails to provide protection to 
tumor-bearing mice in IL-36R-/- hosts. 
Interestingly, the injection of tumors with 
DC engineered to produce a bioactive form 
of mIL-36γ (DC.IL-36g) also initiated 
therapeutic TLO and slowed tumor 
progression in vivo. Notably, DC.IL36g 

exhibit dramatically upregulated 
expression of Tbet, suggesting that Tbet 
and IL-36γ cooperate to reinforce each 
other’s expression in myleoid DC, rendering 
them competent to promote TLO 
formation in the therapeutic TME. 
Interestingly, the therapeutic benefit of 
DC.IL36g persisted when generated from 
Tbet-/- DC, indicating that IL-36g is 
downstream of Tbet in the underlying 
operational paradigm. These data 
reinforce the importance of TLO as 
mediators of anti-tumor immunity and 
suggest that immunotherapies designed to 
introduce TLO-inducing factors, including 
IL-36γ, into the TME may be a future 
avenue of immunotherapy development to 
explore.

Aliyah Weinstein
aliyahweinstein@gmail.com
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The intestinal epithelial layer represents an 
important barrier to the outside allowing 
the passage of selected particles while 
blocking others, such as infectious agents. 
One important human enteroinvasive 
pathogen is Shigella, the cause of 
dysentery. Even though this bacterium 
induces its own uptake into typically non-
phagocytic cells through its type 3 
secretion system, it is known to be 
incapable to infect polarized epithelial cells 
from their apical side. In vivo, Shigella 
penetrates the polarized epithelial barrier 
within the intestine, through microfold (M) 
cells to successively spread within the 
epithelium. We have established a co-
culture in vitro model that recapitulates the 
pathophysiology of Shigella in the human 
colon displaying an initial apical targeting 
of specialized M cells and a subsequent 
infection of neighboring enterocytes. We 
have exploited our model in conjunction 
with real time microscopy, with single cell 
sorting and single cell transcriptomics via 
RNAseq to uncover mechanistic insights at 
subcellular resolution to how and where 
Shigellae enter M versus polarized 
epithelial cells. This model can be further 
extended to explore the role of the human 
microbiota during bacterial infection. Our 
findings will shed new light on the very 
early steps of human infection by Shigella.

IMMUNOLOGY & INFECTIOUS 
DISEASES

Single-cell insights of Shigella invasion in a polarized 
epithelial cell model with interspersed microfold 
enterocytes

Camille Rey1, Caroline Proux2, Valentina Libri3, Jean-Yves Tinevez4, Hugo Varet5, Milena Hassan3, 
Muriel Derrien6, Marie-Agnes Dillies2, Jean-Yves Coppée2, and Jost Enninga1

1: Unit “Dynamics of host-pathogen interactions”, Institut Pasteur 2: Transcriptomics and Epigenomics platform, Institut Pasteur 3: 
CIH, Institut Pasteur 4: PFID, Institut Pasteur 5: Hub C3BI, Institut Pasteur 6: Danone Research, Saclay
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Kinesin-1 controls mast cell degranulation and 
anaphylaxis through PI3K-dependent recruitment to the 
granular Slp3/Rab27b complex

Isabelle Munoz, Luca Danelli, Julien Claver, Nicolas Goudin, Mathieu Kurowska, Iris Karina Madera-
Salcedo, Jian-Dong Huang, Alain Fischer, Claudia González-Espinosa, Geneviéve de Saint Basile, 
Ulrich Blank, and Gaël Ménasché

Institut Imagine

Cross-linking of mast cell (MC) IgE 
receptors (FcεRI) triggers degranulation of 
secretory granules (SGs) and the release 
of many allergic and in ammatory 
mediators. Although degranulation 
depends crucially on microtubule 
dynamics, the molecular machinery that 
couples SGs to microtubule-dependent 
transport is poorly understood. In this 
study, we demonstrate that mice lacking 
Kif5b (the heavy chain of kinesin-1) in 
hematopoietic cells are less sensitive to 
IgE-mediated, passive, systemic 
anaphylaxis. After IgE-induced stimulation, 
bone marrow–derived MCs from Kif5b 
knockout mice exhibited a marked 
reduction in SG translocation toward the 
secretion site. In contrast, a lack of Kif5b 
did not affect cytokine secretion, early 
FcεRI-initiated signaling pathways, or 
microtubule reorganization upon FcεRI 
stimulation. We identified Slp3 as the 
critical effector linking kinesin-1 to 
Rab27b-associated SGs. Kinesin-1 
recruitment to the Slp3/Rab27b effector 
complex was independent of microtubule 
reorganization but occurred only upon 
stimulation requiring phosphatidylinositol 
3-kinase (PI3K) activity. Our findings 
demonstrate that PI3K-dependent 
formation of a kinesin-1/Slp3/Rab27b 
complex is critical for the microtubule-
dependent movement of SGs required for 
MC degranulation.

Isabelle Munoz
isabelle.munoz@inserm.fr
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Mapping of Zika virus T-cell epitopes from human blood 
samples

Felix G. Delgado (1,3), Karina I. Torres (1), Jaime E. Castellanos (1), Consuelo Romero-Sánchez (2), 
Etienne Simon-Lorière (3), Anavaj Sakuntabhai (3), Claude Roth (3)

(1) Grupo de Virología, Universidad El Bosque, Bogotá D.C., Colombia. (2) Unidad de Investigación Básico Oral, Universidad El 
Bosque, Bogotá D.C., Colombia. (3) Functional Genetics of Infectious Diseases Unit, Pasteur Institute, Paris, France.

Zika virus (ZIKV) is an emerging mosquito-
borne virus of the Flaviviridae family and 
notably related to dengue virus (DENV). 
Long considered to only cause mild 
disease in humans, the recent spread in 
the Pacific and South America revealed a 
link between ZIKV and congenital 
malformations (microcephaly) and 
neurological disorders in adults such as 
Guillain-Barre syndrome. To date, whereas 
a large number of T-cell epitopes have 
been identified for DENV, the antigenic 
regions of ZIKV recognized by T-cells 
remain unidentified. Using PBMC from 
blood donors living in an endemic area in 
Colombia (with either previous history of 
DENV/ZIKV or ZIKV infection), we have 
identified ZIKV epitopes by screening T-cell 
responses against 15-mer overlapping 
peptides spanning the ZIKV proteome by 
IFN-γ-enzyme-linked immunospot 
(ELISPOT) analysis. Our results show that 
the non-structural proteins NS1, NS3 and 
NS5 contain most of the immunodominant 
peptides that induce a strong T-cell 
response. T cells from donors that share at 
least one HLA allele recognized a limited 
number of peptides in these antigenic 
regions. Interestingly, in donors with a 
history of DENV infection, specific 
peptides were also identified as DENV 
CD8+ T-cell epitopes. More strikingly, the 
strongest T-cell responses observed in 
these donors correspond to sequences 
with a high level of amino acid identity with 
the four serotypes of DENV, strongly 

suggesting the activation of cross-reactive 
T-cells in this context. In conclusion, this 
study provides new insights into T-cell 
responses to ZIKV and identify by first time 
in immune individuals, T cell epitopes that 
are unique to ZIKV or shared with DENV 
that could be used for future ZIKV and 
DENV vaccine candidates.

Felix Delgado 
fegidel@gmail.com
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SVINGS: Structural Variants Identification in Next 
Generation Sequencing Data

Prashanthi Dharanipragada, Sriharsha Vogeti, and Nita Parekh

International Institute of Information Technology

Discovery of copy number variations 
(CNVs), a major category of structural 
variations, have dramatically changed our 
understanding of differences between 
individuals. CNVs include both additional 
copies of sequence (gain) and loss of 
genetic material (loss) and provide an 
alternate paradigm for the genetic basis of 
human diseases. Genome-wide CNV 
detection is now possible using high-
throughput next generation sequencing 
methods. We present an integrated 
pipeline-SVINGS, for the detection of CNVs 
in whole genome sequence data using 
depth of coverage based approach. It has 
a modular framework comprising five 
major steps: Data pretreatment (Loess and 
Median approaches for GC correction, 
user-defined mappability cutoff), 
Segmentation (Total Variation 
Minimization (TVM) and Circular Binary 
Segmentation approaches (CBS)), CNV 
calling, Annotation (DGV, protein-coding 
genes, tandem repeats, segmental 
duplications) and Visualization (GC profile 
and CNV distribution plots). An important 
feature of SVINGS is that it provides the 
user choice of more than one algorithm at 
different steps of the pipeline. Using 
Median approach for GC correction results 
in high recall, whereas Loess regression 
results in high precision of CNVs 
predicted. The type/size of CNVs predicted 
depends on the segmentation approach 
used, e.g., CBS approach resulted in short 
CNVs (mainly loss) compared to those 
obtained by the TVM approach (majorly 
gain). Thus, we show that by integrating 
various algorithms in the preprocessing 

and segmentation steps, the user can 
choose different combination of the 
methods, depending on the sequence 
coverage, the genomic regions analyzed, 
or the type and size of CNVs to be 
detected. SVINGS is a flexible, open-source 
pipeline, written in a combination of 
scripting languages (R, AWK and bash) 
which are easy to understand and modify. 
Performance of the pipeline has been 
tested using simulated data as well as on 
an extensively studied Caucasian sample, 
NA12878, from 1000 GP.

Prashanthi Dharanipragada
prashanthi.d@research.iiit.ac.in
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Analysis, Visualization and Integration of High-
Dimensional Cytometry Data: Applications and 
Computational Challenges

Nicolas Tchitchek, Guillaume Gautreau, Ludovic Platon, Roger Le Grand, Anne-Sophie Beignon

Unité de Recherche "Immunologie des infections virales et des maladies auto-immunes" (ImVA)

Flow, hyperspectral and mass cytometry 
are experimental techniques measuring 
cell marker expressions at the single cell 
level. The recent increase in the number of 
markers simultaneously measurable has 
led to the development of new automatic 
gating algorithms. Especially, the SPADE 
algorithm has been proposed as a novel 
way to identify clusters of cells having 
similar phenotypes in high-dimensional 
cytometry data. While SPADE or other cell 
clustering algorithms are powerful 
approaches, complementary analysis 
approaches are needed to characterize 
better and interpret the identified cell 
clusters.

I will present here two new bioinformatics 
tools, named SPADEVizR and 
CytoCompare, that have been developed to 
better characterize and interpret cell 
clusters. The capabilities of these 
algorithms will be illustrated using mass 
cytometry profiles obtained in the context 
of a vaccine study in non-human primates.

On one hand, SPADEVizR, recently 
published in the journal Bioinformatics, 
can identify cell clusters having relevant 
biological behaviors, to integrate them with 
additional biological variables, and to 
construct predictive models. Several 
visualization methods, such as volcano 
plots, streamgraphs, parallel coordinates, 
heatmaps are available to better define the 
phenotypes of the cell clusters.

On the other hand, CytoCompare can 
statistically compare the phenotypes of 

cell clusters identified by different 
automatic gating algorithms or using 
different cell clustering settings. Such 
phenotypic comparisons allow quantifying 
the sensitivity of cell clustering algorithms. 
This software is essential to optimize the 
clustering parameters and to properly 
interprete complex cytometry data.

Thanks to these approaches, we have been 
able to identify a new vaccine-altered B cell 
population in macaques. I will also outline 
the current computational and data mining 
challenges in high-dimensional cytometry 
analysis, and propose several research 
perspectives.

Nicolas Tchitchek
nicolas.tchitchek@gmail.com
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Computational deconvolution of cell and environment 
specific signals and their interactions from complex 
mixtures in biological samples

Czerwinska, Urszula, Barillot, Emmanuel, Soumelis, Vassili, and Zinovyev, Andrei

Institut Curie, PSL Research University, Mines Paris Tech, Inserm, U900, Paris 2Institut Curie, PSL Research University, Inserm U932, 
Paris

In many fields of science, observations on 
a studied system represent complex 
mixtures of signals of various origin. 
Tumors are engulfed in a complex 
microenvironment (TME) that critically 
impacts progression and response to 
therapy. It includes tumor cells, fibroblasts, 
and a diversity of immune cells. It is known 
that under some assumptions, it is 
possible to separate complex signal 
mixtures, using classical and advanced 
methods of source separation and 
dimension reduction.

In this work, we apply independent 
components analysis (ICA) to decipher 
sources of signals shaping transcriptomes 
of tumor samples, with a particular focus 
on immune system-related signals. We use 
ICA iteratively decomposing signals into 
sub-signals that can be interpreted using 
pre-existing immune signatures through 
correlation or enrichment analysis. Our 
unique way to apply ICA algorithm in the 
gene space altogether with stabilizing 
components based on icasso criterium, 
turned out to be a very robust method for 
uncovering biological signal in many 
cancer transcriptomes. 

Our analysis revealed a possibility to 
identify signals related to groups of 
immune cell types with unsupervised 
learning approach in a breast cancer 
dataset. Through Fisher exact test, we 
identified significative groups 

corresponding to three out of five sub-
signals: T-cells, DC/Macrophages, 
Monocytes/ Macrophages/ 
Eosynophiles/Neutrophiles. T-cells 
metagene correlates well with the tumor 
grade (Kruskall-Wallis test, p-value=0.003).

Our ongoing effort is to simulate bulk 
tumor transcriptome including immune 
cells from single cell transcriptome 
dataset in order to validate our ICA based 
method and evaluate robustness. In case 
of success, predicted immune infiltrate 
could be used in diagnosis and cancer 
therapy, especially immunotherapies. It 
can also be used as basis of a mechanistic 
mathematical model and for a predictive 
model of patients survival and therapy 
choice.

Urszula Czerwinska
urszula.czerwinska@cri-paris.org
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Models of Human Core Transcriptional Regulatory 
Circuitries

Violaine Saint-André1,2, Alexander J. Federation3, Charles Y. Lin3 Brian J. Abraham1, Jessica 
Reddy1,4, Tong Ihn Lee1, James E. Bradner3,5 and Richard A. Young1,4

1Whitehead Institute for Biomedical Research, Cambridge, Massachusetts 02142, USA; 2Institut Curie, CNRS UMR3244 / UPMC, 26 
rue d'Ulm, 75005 Paris; 3Department of Medical Oncology, Dana-Farber Cancer Institute, Boston, Massachusetts 02215, USA; 
4Department of Biology, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139, USA; 5Department of Medicine, 
Harvard Medical School, Boston, Massachusetts 02115, USA

A small set of core transcription factors 
(TFs) dominates control of the gene 
expression program in embryonic stem 
cells and other well-studied cellular 
models. These core TFs collectively 
regulate their own gene expression, thus 
forming an interconnected auto-regulatory 
loop that can be considered the core 
transcriptional regulatory circuitry (CRC) 
for that cell type. There is limited 
knowledge of core TFs, and thus models of 
core regulatory circuitry, for most cell 
types. We recently discovered that genes 
encoding known core TFs forming CRCs 
are driven by super-enhancers, which 
provides an opportunity to systematically 
predict CRCs in poorly studied cell types 
through super-enhancer mapping. We use 
super-enhancer maps to generate CRC 
models for 75 human cell and tissue types. 
These core circuitry models should prove 
valuable for further investigating cell-type-
specific transcriptional regulation in 
healthy and diseased cells.

Violaine Saint-André
violaine.saintandre@gmail.com
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Sustained Mib1-dependent Notch activity in prospective 
neurons is required to maintain neuroepithelial integrity in 
the neural tube

Chooyoung Baek, Lucy Freem, Helen Sang, Xavier Morin, and Samuel Tozer

Institut de Biologie de l’Ecole Normale Supérieure (IBENS)

The vertebrate neuroepithelium is 
composed of elongated progenitors whose 
apical attachments ensure the cohesion of 
the ventricular wall. Following neurogenic 
divisions, prospective neurons translocate 
their nucleus basally and eventually 
withdraw their apical endfoot from the 
ventricular surface. However, the cellular 
mechanisms that accompany neuronal 
delamination are still unclear. Using the 
chick neural tube as a model, we show that 
Notch activity is sustained after mitotic 
exit in order to hold back differentiation. 
During this transition period, prospective 
neurons rapidly reduce the surface of their 
apical endfoot and only later down-
regulate N-Cadherin levels. Maintenance of 
Notch activity during that period is 
essential to allow acto-myosin dependent 
apical constriction, failure to do so leading 
to loss of N-Cadherin in cells with large 
apical areas and eventual disruption of the 
ventricular wall. We further show that 
Notch activity is modulated by the interplay 
between the Notch ligand Dll1 and the 
ubiquitin ligase Mindbomb1 (Mib1). 
Sustained Notch activity in prospective 
neurons relies on the ability of Mib1 to 
keep Dll1 from cis-inhibiting the Notch 
pathway. We propose that the fine-tuned 
balance between trans-activation and cis-
inhibition allows neuroepithelial cells to 
seamlessly delaminate from the 
ventricular wall as they commit to 
differentiation.

Chooyoung Baek
baek@biologie.ens.fr
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Evolutionary insights into the Kelch-13 protein and its 
relationships with artemisinin resistance in Plasmodium 
falciparum malaria parasites

Romain Coppée, Audrey Sabbagh, and Jérôme Clain

UMR 216, Institut de Recherche pour le Développement – Université Paris Descartes

Malaria is a vector-borne infectious 
disease caused by unicellular eukaryotic 
parasites called Plasmodium, causing an 
estimated 438,000 deaths in 2015. 
Artemisinin-based combination therapies 
are currently the first-line treatments for 
uncomplicated P. falciparum malaria. 
However, artemisinin resistance (ART-R) 
has recently emerged in Southeast Asia 
(SEA). ART-R is conferred by non-
synonymous mutations in the P. falciparum 
kelch13 gene (pfk13, coding the PfK13 
protein). ART-R mutations are clustered in 
the propeller domain which contains six 
blades, each of them being a β-sheet 
secondary structure involving four 
antiparallel β-strands. Considering the 
varying frequencies of ART-R mutations in 
SEA, several studies suggested that 
varying fitness costs could be associated 
with these mutations. We investigated this 
hypothesis by analyzing the selective 
regime acting on k13 along the cDNA 
sequence and across the phylogenic tree 
built for 37 Alveolata species, including 16 
Plasmodium species. Using the 
Phylogenetic Analysis by Maximum 
Likelihood method, we estimated the non-
synonymous to synonymous substitution 
rate ratio ω as a proxy for the fitness cost. 
First, we observed that K13 has been 
subjected to a strong purifying selection. 
Second, positions in and around the first 
and fourth β-strands in the propeller 
domain, where ART-R mutations were 
shown to preferably clustered, were mostly 
associated with relaxed purifying 
selection. The position 580, related to 
C580Y – the major ART-R mutation which 

prevails in Southeast Asian P. falciparum 
parasites, exhibits a minimal fitness cost 
compared with other propeller positions, 
thus providing a simple explanation for its 
wide spread throughout this region 
compared with other ART-R mutations. 
Lastly, our results suggest that the first β-
strand area in the propeller domain is an 
excellent location for the emergence of 
ART-R mutations probably because of a 
limited fitness cost for the parasite.

Romain Coppée
romain.coppee@hotmail.fr
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Evolution of cis-regulatory motifs controlling the lin-
3/EGF expression in Caenorhabditis nematodes and 
beyond

Amhed M. Vargas Velazquez*-1, Michalis Barkoulas*-1,2, Alexandre E. Peluffo-1,3 and Marie-Anne 
Félix-1

1-Institute of Biology of the Ecole Normale Supérieure (IBENS), CNRS, Inserm, Paris, France; Present addresses: 2-Department of Life 
Sciences, Imperial College, London, United Kingdom; 3-Institut Jacques Monod, Paris, France.

While the output of a developmental 
system may be under stabilising selection 
and remain invariant, many internal 
variables such as gene expression or 
signalling pathway activity may be 
sensitive to environmental or genetic 
variation. Vulva cell fate patterning in 
Caenorhabditis species is a well-studied 
model in developmental biology, where the 
final cell fate pattern remains invariant at a 
large evolutionary timescale, i.e. in a whole 
family of nematodes. 

In this study we focus on the evolution of 
the expression level of a gene, lin-3/EGF, 
coding for the signalling molecule which 
induces vulva cell fates in three precursor 
cells and is specifically expressed in one 
cell of the gonad known as the anchor cell 
(AC). 

Using single-molecule FISH, we find no 
variation among C. elegans wild isolates in 
lin-3 expression level in the anchor cell (on 
the order of 25 molecules), and only a low 
level of variation (less than 2-fold) among 
Caenorhabditis species, which are as 
molecularly distant as mammals and fish. 
Using knockdowns of lin-3 orthologs, we 
show that LIN-3 also induces the vulva in 
other Caenorhabditis species. 

Despite conservation in lin-3 expression 
level in the anchor cell in the 
Caenorhabditis genus, we found a turnover 
in the cis-regulatory binding sites driving 

its expression in this cell. Among the three 
transcription factor binding sites 
previously found to be essential for 
expression in C. elegans, only one is 
conserved in C. angaria. We show that 
compensatory evolution in trans is not 
required, given that a 58 bp cis-regulatory 
fragment from C. angaria with a single 
conserved binding site can replace the 
three transcription factor binding sites at 
the C. elegans lin-3 locus. 

This single-cell, single-molecule, 
quantitative and functional evo-devo study 
demonstrates that lin-3 expression level is 
conserved despite turnover and 
compensation in cis of regulatory 
elements required for expression.

Amhed Missael Vargas Velazquez
vargas@biologie.ens.fr
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Regulation of microtubule organizing center translocation 
in skeletal muscle cells

Robert Becker, Silvia Vergarajauregui, and Felix Engel

Nephropathologische Abteilung im Institut für Pathologie, Universitätsklinikum Erlangen

Striated muscle cells (i.e. heart and 
skeletal muscle cells) become post-mitotic 
during terminal differentiation which poses 
a major hindrance to regenerative 
therapies. Yet, how the post-mitotic state 
is established and maintained is poorly 
understood. In proliferating vertebrate 
cells, the centrosomal microtubule 
organizing center (MTOC) plays a pivotal 
role in cell cycle progression, mitotic 
spindle orientation and formation of the 
primary cilium. During striated muscle 
differentiation, MTOC function is 
translocated from the centrosome to the 
nuclear membrane. The translocation 
process is associated with a disassembly 
of the centrosome, which has been 
hypothesized to underlie the post-mitotic 
state of striated muscle cells. To fully 
elucidate the impact of MTOC 
translocation on the proliferative ability of 
muscle cells, it is essential to understand 
how the process of MTOC translocation is 
regulated. We show that the skeletal 
muscle differentiation factor Myogenin is 
essential for MTOC translocation in 
myoblasts. Furthermore, Myogenin 
overexpression is sufficient to induce 
relocalization of MTOC components and 
function to the nuclear envelope in non-
muscle cells. To identify downstream 
targets of Myogenin that mediate the 
MTOC translocation, we are currently 
comparing Myogenin Chip-Seq data from 
differentiating myoblasts with Chip-on-
Chip and microarray data derived from 
Myogenin-overexpressing fibroblasts. The 
capability to specifically induce MTOC 
translocation in non-muscle cells will help 

to evaluate 1) if the loss of the 
centrosomal MTOC is indeed sufficient to 
induce and maintain a post-mitotic state 
and 2) if it might be possible to revert the 
translocation process to restore 
proliferative ability in muscle cells.

Robert Becker
robert.becker@uk-erlangen.de
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Glycogen Synthase Kinase 3 in Neurodegeneration: Focus 
on the Retinal Photoreceptors

Braginskaja E., Gumerson J., Perron M., Swaroop A., and Roger J.E.

1. Paris-Saclay Institute of Neuroscience, CNRS, Université Paris-Sud, Université Paris-Saclay, Orsay, France. 2. Centre d’Etudes et de 
Recherche Thérapeutiques en Ophtalmologie, Retina France, Orsay, France. 3. Neurobiology-Neurodegeneration & Repair Laboratory, 
National Eye Institute, NIH, Bethesda, MD, United States.

Posttranslational modifications allow rapid 
protein alterations in response to cellular 
damage or stress. One of the central 
enzymes triggering such modifications is 
the Glycogen Synthase Kinase 3 (GSK3), 
the central node of a large number of 
cellular processes. GSK3 deregulation is 
associated with many pathologies of the 
brain, involving Alzheimer or Parkinson 
diseases. As such, it is of particular 
interest to investigate its function and 
identify its targets. However, the vital role 
of GSK3 for brain development and 
homeostasis impairs such investigation.

We took advantage of conditional 
knockout mice devoid of GSK3 specifically 
in retinal photoreceptors. Retina as part of 
the nervous system is a suitable and easily 
accessible model to delineate GSK3 
function to identify potential drug targets.

We showed that lack of GSK3 in 
photoreceptors impairs their differentiation 
followed by progressive degeneration. 
Interestingly, the key photoreceptor 
specific transcription factor NRL remained 
unchanged at transcript level, but was 
largely increased at protein level with a 
concomitant reduction of phosphorylated 
isoforms. We further demonstrated that 
GSK3-dependent NRL phosphorylation 
alters its protein stability. This is of 
particular interest since human NRL 
mutations altering NRL phosphorylation 
status lead to retinal degeneration. 

RNAseq analysis revealed a selective 
deregulation of NRL target genes critical 
for photoreceptors, suggesting that 
different NRL phosphorylated isoforms 
regulate distinct subsets of genes.
Overall, our findings will shed more light in 
the pathology of retinal diseases caused 
by NRL mutations. In addition, uncovering 
GSK3 role and identification of novel GSK3 
targets in photoreceptors could open new 
therapeutic approaches for other 
neurodegenerative diseases.

Elena Braginskaja
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Abnormal neuroglial interactions in myotonic dystrophy

Dincã, M. Diana 1,2, Sicot, Géraldine 1,2, Huguet, Aline 1, Gueriba, Noëmy 1, Gourdon, Geneviève 1,2 
and Gomes-Pereira, Mário 1,2

1) Inserm UMR 1163, Laboratory of CTG repeat instability and myotonic dystrophy, 75015 Paris, France. 2) Paris Descartes – 
Sorbonne Paris Cité University, Imagine Institute, 75015 Paris, France.

Myotonic dystrophy type 1 (DM1) is a 
complex, multisystemic disorder that 
affects many tissues, including the central 
nervous system (CNS). The degree of brain 
impairment ranges from executive 
dysfunction, attention deficits, low 
processing speed, behavioral changes and 
hypersomnia in the adult form, to 
pronounced intellectual disability in the 
congenital cases.

DM1 is caused by a non-coding CTG 
trinucleotide expansion that leads to 
deleterious accumulation of RNA foci in 
the nucleus. However, the brain disease 
mechanisms and the contribution of 
different cell types to neuropathology are 
unknown.

To address these questions, we are using a 
transgenic mouse model of DM1. The 
DMSXL mice exhibit relevant neurological 
phenotypes, in association with RNA foci in 
neurons and glia. To resolve the cell type-
specific abnormalities, we have used 
DMSXL mice as a renewable source of 
primary neurons and astrocytes.

Primary DMSXL astrocytes show greater 
RNA foci accumulation and missplicing, in 
association with defective cell growth, 
adhesion and cell polarization. In contrast, 
the early growth profile of DMSXL primary 
neurons remains unaltered, but late neurite 
arborization is significantly impaired. 
Interestingly, defects in neuritogenesis are 
aggravated by the presence of DMSXL 
astrocytes in culture, suggesting impaired 
neuroglial interactions in DM1. Neuroglial 

miscommunication is further corroborated 
by increased glutamate excitotoxicity in 
neurons cultured with DMSXL astrocytes.

In order to dissect the molecular events 
and pathways specifically affected in 
individual brain cell types, we have 
performed global proteomics analysis of 
homogenous cultures of primary 
astrocytes and neurons. Protein 
expression defects are currently being 
validated and functional tests will assess 
their implication in the disease biology. 
These results will allow us to better 
understand DM1 brain disease and guide 
the design of efficient CNS therapies.

Diana Mihaela Dinca
diana.m.dinca@gmail.com
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Modeling microcephaly using human brain cells

Attya Omer, Yun Li, Julien Muffat, and Rudolf Jaenisch

Whitehead Institute for Biomedical Research - MIT

Microcephaly is a neurological condition, 
resulting in patients having a small head 
circumference, intellectual impairment and 
brain anatomical defects. A pre-requisite 
for achieving a better understanding of the 
cellular events that contribute to the 
striking expansion of the human cerebral 
cortex is to elucidate cell-division 
mechanisms, which likely go awry in 
microcephaly. We decided to focus on one 
particular protein, KNL1, which plays a 
central role in kinetochore assembly and 
function during mitosis, and mutations in 
this gene are found in microcephalic 
patient. 

We employed CRISPR/Cas9-mediated 
genome engineering to generate isogenic 
human pluripotent stem cells bearing 
KNL1 patient mutation (KNL1 p.M2041I) 
and used SMAD-inhibition protocol to 
make neural progenitors (NPs). NPs were 
then differentiated in two- dimensional and 
three-dimensional neuronal cultures.

The characterization of KNL1 p.M2041I 
NPs revealed reduced KNL1 expression, 
increased cell death, decreased cell growth 
and prolonged mitosis. At 4 weeks of 
neuronal differentiation, cell-surface 
markers revealed the presence of neurons 
and astrocytes in KNL1 p.M2041I whereas 
these populations appear only at 6 weeks 
in controls. The combination of these 
phenotypes could lead to microcephaly, as 
confirmed in our three-dimensional 
neuronal cultures, in which KNL1 p.M2041I 
neurospheroids were significantly smaller. 
We used KNL1 shRNA knock-down in NPs 
and we obtained a premature neural 
differentiation phenotype and a reduced 

size of neurospheroids. Finally, we rescued 
the phenotype by over-expressing KNL1 in 
KNL1 p.M2041I. 

We showed that KNL1 knock down by the 
patient mutation or by shRNA lead to 
premature differentiation and result into 
smaller neurospheroids. It highlights the 
importance of KNL1 underlying the 
pathogenesis of cell division-related 
microcephaly. This study provided insights 
into the molecular mechanisms of mitotic 
regulation in human neural development 
and corticogenesis.

Attya Omer
attya@wi.mit.edu
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The deacetylase SIRT1 contributes to the pathologic 
phenotype of endothelial cells in Rheumatoid arthritis.

Agathe Leblond, Sonia Pezet, Claudine Casas, Anne Cauvet, Léa Rémy-Tourneur, André Kahan, 
Yannick Allanore, and Jérôme Avouac.

Institut Cochin/ INSERM U1016

Rheumatoid arthritis (RA) is the most 
frequent chronic inflammatory rheumatic 
disorder. Neoangiogenesis is an early and 
crucial event to promote the development 
of the hyperplasic proliferative pathologic 
synovium.
We have developed a non-invasive method 
to obtain cultured endothelial cells (ECs) 
derived from circulating endothelial 
progenitor cells (EPCs). We have shown 
that EPC-derived ECs issued from patients 
with RA display increased cell proliferation 
and survival, higher sensitization to TNF-α, 
accelerated tube formation in vitro, as well 
as angiogenic properties in vivo.

To better characterize these cells, our 
group has studied the gene expression 
profiles of EPC-derived cells issued from 
18 RA patients compared to 11 healthy 
controls. This analysis has revealed 
reduced expression of the NAD-dependent 
protein deacetylase sirtuin-1 (SIRT1) in RA 
EPC-derived ECs. We have further 
confirmed a markedly decreased SIRT1 
protein expression and enzyme activity in 
RA EPC-derived ECs.

We next assessed the functional 
consequences of SIRT1 inhibition in 
control ECs using a siRNA directed against 
SIRT1. Control EPC-derived endothelial 
cells transfected with SIRT1 siRNA 
displayed increased proliferation evaluated 
by the measure of BrdU incorporation and 
the xCelligence system. SIRT1 inhibition in 
control EPC-derived ECs was associated 
with increased cell survival assessed by 
flow cytometry for Annexin V and PI 

(FACS). SIRT1 inhibition induced 
sensitization to TNF-α in control EPC-
derived ECs, characterized by increased 
VEGF synthesis and ICAM-1 expression. 
SIRT1 invalidation also led to accelerated 
tube formation in control EPC-derived ECs.

Taken together, the invalidation of SIRT1 
may contribute to the pathologic 
phenotype of ECs observed in RA. 
Additional experiments are ongoing to 
study the functional consequences of 
SIRT1 overexpression in RA ECs, as well as 
the effects of SIRT1 endothelial 
modulation on the development of 
experimental arthritis.

Agathe Leblond
agathe.leblond@inserm.fr
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Jamila Deida - Plasmodium vivax malaria in the saharan zone 
in Mauritania	 
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response and hepatocyte proliferation during acute liver 
injury	 

Maria Gusseva - Flow-Induced Endothelial Cell Migration on 
Patterned Surfaces	 

Eugenie Martineau - From single cells to multicellular 
context: How do cells manage to synchronize their 
movements during rippling?	 
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downstream effector of the Hippo pathway, as a regulator of 
DNA replication timing.	 
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pathways	 
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Nurshamimi Nor Rashid - B-myb/DREAM complex is not 
critical in HPV-transformed cell lines to regulate the G2/M 
genes

Adeline Pichard-Kostuch - Structure, function and evolution of 
the universal Sua5 proteins involved in tRNA maturation.	


Chloé Raffalli - Skin allergy caused by air-oxidized terpenes: 
mechanism of action and role of transcription factor NRF2	


Charlotte Rasser - Improving stent endothelialization by 
coating alloy surfaces with a CD31 agonist	 

Borja Rodriguez - Functional Amyloids from the Fungal 
Pathogen Aspergillus fumigatus	 

Hussein Shoaito - The Glu352Gln substitution in PPARγ is 
associated with a loss of activity: impact on placental 
development?	 

Mohamad Toutounji - The pathological Role of ER stress via 
modulation of cell membrane lipid rafts	 

Simon Veyron - Structural And Biochemical Study of Bacterial 
FIC Toxins	 

Anaïs Wakx - Aryl hydrocarbon receptor localization and 
expression after benzo[a]pyrene incubation on human 
placental models	 

Carolina Werner Ribeiro - Mechanistic characterization of 
cytokinin receptors in apple tree Malus domestica Borkh.	






86



87



88



89


90


91



92


93


94



95








BI
OC

HE
M

IS
TR

Y 
& 

M
OL

EC
UL

AR
 B

IO
LO

GY



74 YRLS 2017 | Institut Imagine

Dorra Ben Ayed - Expression of APC, β-catenin and E-
cadherin in Tunisian patients with gastric adenocarcinoma: 
clinical significance	 

Audrey Binabout - Identification of predictive proteomic 
biomarkers for response to chemotherapies in the triple 
negative breast cancer.	 

Ulysse Bousquet - Identification of metastatic competent 
Circulating Tumor Cells markers	 

Alice Clément - Intracellular rheology of human glioblastoma 
stem cells on adhesive micropatterns	 

Juliette Coignard - Assessment of the joint effects of 
common genetic variants and BRCA1 or BRCA2 mutations on 
breast cancer risk	

Walid El M'selmi - Inferring tissue-specific patterns in cell free 
DNA through nucleosome positioning using NGS and 
machine learning	 

Mariano Genera - Preliminary results for the structural and 
functional study of the human phosphatase PTPN3	 

Djihad Hadjadj - A hypothesis driven approach identifies new 
targets for treatments of adrenocortical carcinomas	 

Fatima Hamouri - Optical control of cancer initiation from 
single cells in Zebrafish	 

Daniel Jeffery - Investigating the role of the centromeric 
histone variant CENP-A in cancer	 

Alice Meignié - Measles virus C protein interplay with cellular 
death pathways	 
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Katarzyna Radomska - Cutaneous and plexiform 
neurofibromas are caused by Nf1 loss in Prss56-expressing 
Boundary cap cells	 

Adriana Samáková - Effectiveness of the movement program 
on cell regulation and construction of the muscular and 
skeletal tissue and functions prowess cancer patients	





Olena Bakhchevan - Gene AMPD1 as a sport predisposition 
marker	 

Helene Bordelet - Resection actors differentially regulate 
homologous recombination at subtelomeric DSB	 

Olga Borysova - Il28B gene polymorphism and HCV: gene 
frequency and treatment response in Ukrainian population

Solène Brohard-Julien - Tissue-specific expression and co-
expression analyses of gene families in human brain regions 
to prioritize genes potentially implicated into diseases	

Swann Floc'hlay - Integrative analysis of genetic, 
transcriptomic and epigenetic data to decipher and model 
gene regulatory networks in drosophila embryos	 

Clarisse Ganier - Bone marrow-derived MSCs have the 
potential to express type VII collagen in a murine model for 
Recessive Dystrophic Epidermolysis Bullosa	 

Clara Gobé - In vitro studies of the long range regulation of 
FOXL2 expression by epigenome editing.	 

Laetitia Maroc - Mating-type switching in Candida glabrata

Jean-Fabrice Nsota Mbango - Male infertility: Mutations in 
FLAG are responsible for Human Asthenoteratozoospermia	
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The microtubule cytoskeleton is complex 
filamentous network composed of 
dynamic microtubules, which assemble 
from heterodimers of alpha- and beta-
tubulins. Microtubules are involved in 
diverse functions such as cell division, cell 
shape, neuronal differentiation, ciliary 
beating. The differential expression of 
variety of tubulin genes together with a 
multitude of posttranslational 
modifications of tubulin generate the 
tubulin code, a mechanism to control 
microtubule properties and functions. My 
project is focused on developing novel 
techniques allowing to reproducibly 
generate and purify tubulin with controlled 
posttranslational modifications, in order to 
directly measure the impact of these 
modifications on microtubule dynamics 
and on the interactions between 
microtubules and their associated 
proteins. Our team has established a novel 
approach to purify tubulin of high purity 
from cell lines, which allows us to control 
the posttranslational modifications of the 
purified tubulin, which can then be 
assembled into microtubules for in vitro 
measurements. To determine which MAPs 
and motor proteins are sensitive to the 
tubulin code, I will perform a differential 
proteomic screen using the SILAC method. 
The positive hits of this screen will be 
further characterized by single-molecule 
experiments to measure how binding 
constants and motility parameters are 
controlled by different tubulin 
modifications. Finally, I will develop a 
microfluidic setting for small-scale 

assembly of microtubules, which I will use 
to test the impact of the tubulin code on 
mechanic parameters of microtubules. The 
results of this study will, in the context of 
the other ongoing projects of our team in 
cell biology and neurobiology, deliver a 
mechanistic understanding of the role of 
tubulin heterogeneity in physiological 
processes, as well as in several human 
pathologies.
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Elucidating molecular mechanisms by which the tubulin 
code regulates microtubule functions
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Bacteria have developed many strategies 
throughout evolution to adapt to 
environmental changes. The key 
mechanism involved in cell adaptation to 
nutritional downshifts is known as the 
“stringent response” and relies on the 
interaction between the RelA/SpoT 
proteins and two key metabolites, GTP and 
(p)ppGpp. (p)ppGpp is known to inhibit the 
translation machinery activity as well as 
GTP synthesis. Moreover, cell adaptation 
to nutrient shortage was shown to be 
accompanied by an increased translation 
error rate leading to more diverse protein 
sequences conferring stress resistance, 
including antibiotic exposure. However, the 
protein synthesis error rate must be 
maintained under a certain level to avoid a 
too high proportion of non-functional 
proteins which would be detrimental to the 
cell.

We questioned whether (p)ppGpp and/or 
GTP participate to the fine tuning of the 
bacterial translation error rate. We used 
the Gram positive model bacterium, 
Bacillus subtilis, which is known to 
possess a (p)ppGpp/GTP regulation 
network simpler than Escherichia coli. In a 
WT strain grown on rich medium, the 
translation error rate remained 
approximately constant from exponential 
to stationary phases. In a strain unable to 
synthesize (p)ppGpp (called “(p)ppGpp0”), 
the protein synthesis error rate peaked 
upon cell entry into stationary phase. This 

finding suggested that the uncontrolled 
GTP level in the (p)ppGpp0 strain was a 
key determinant of the error rate. In 
addition, experiments during which we 
controlled the intracellular GTP level by 
extracellular guanosine concentrations 
revealed that the peak size increased 
along with the GTP level. These results, 
together with other findings, suggest that 
(p)ppGpp, by inhibiting the translation 
machinery activity and GTP synthesis, 
allows cells to cope with nutritional 
stresses by maintaining translation error 
rates within a beneficial range.
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(p)ppGpp : a safeguard against translation errors during 
growth adaptation in bacteria?
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Epidemiological data on malaria in the 
saharan region in Mauritanie are 
scarce.The present study was performed 
with the aim to evaluate Plasmodium vivax-
associated morbidity and therapeutic 
efficacy of chloroquine in patients in two 
cities situated in the saharan zone, 
Nouakchott and Atar, and analyze 
mutations in parasite genes associated 
with drug resistance.

Patients with fever or recent history of 
fever were included between 2013 and 
2016. Diagnosis was established by 
microscopic examination of blood films 
and rapid diagnostic test of malaria and 
further confirmed by PCR. Chloroquine 
efficacy was assessed using the standard 
protocol developed by the World Health 
Organization. Four molecular markers of 
drug resistance were analysed : Pvdhfr 
(pyrimethamine), Pvdhps (sulfadoxine), 
Pvmdr1 (chlorquine), and Pvk12 ( 
artemisinin derivatives).

Of 1,398 patients screened for malaria, 
974(70%) were febrile at the time of 
consultation, and 479(34% ; 312 in 
Nouakchott and 167 in Atar) had a positive 
rapid diagnostic test. Blood films were 

positive by microscopy in 401 patients 
(29%; 263 in Nouakchott and 138 in 
Atar).The majority of malaria-positive 
patients were due to P.vivax. Among the 
subset of patients treated with 
chloroquine, drug efficacy on day 28 was 
100%. Less than 15% of clinical isolates 
carried mutations in Pvdhfr and Pvdhps, 
suggesting a low level of antifolate drug 
resistance. There was no molecular 
evidence for resistance to quinolines and 
artemisinin derivatives.
P.vivax malaria is one of the major causes 
of febrile illness in Nouakchott and Atar. 
Simple and reliable diagnostic methods 
are required to improve patient 
management. P.vivax isolates in the 
saharan zone in Mauritania are sensitive to 
commonly used antimalarial drugs.
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Mauritania

JemilaMint Deida1,3, MariemMint Dadina1 , KadijetouMint Lekweiry1, Mohamed Salem 
OuldAhmedou Salem1 , YacoubOuld Khalaf2 ,Mariem 
Hamdinou1,AbdallahiOuldElghassem1,Mohamed Abdel Kader OuldAbdellahi3, Leonardo Basco4, 
Rachida Tahar5, Ali Ould Mohamed Salem Boukhary1 ,Amal Semane6

1Unité de Recherche Génome et Milieux, Faculté des Sciences et Techniques, Université des Sciences, de Technologie et de 
Médecine, nouveau campus universitaire, BP 5026, Nouakchott, Mauritanie 2Service de Pédiatrie, Centre Hospitalier Mère et Enfant 
(CHME), Faculté de Médecine, Université des Sciences, de Technologie et de Médecine, nouveau campus universitaire, Nouakchott, 
Mauritanie. 3Centre Hospitalier d’Atar, Atar, Mauritanie. 4Unité de Recherche sur les Maladies Infectieuses et Tropicales Emergentes 
(URMITE), Aix-Marseille Université, UM63, CNRS7278, IRD198, INSERM1095, AP-HM, Institut Hospitalo-Universitaire (IHU)-
Méditerranée Infection, 19-21boulevard Jean Moulin, Marseille 13385, France 5Unité Mixte de Recherche 216 Mère et Enfant Face 
aux Infections Tropicales, Institut de Recherche pour le Développement (IRD), Unité de Formation et de Recherche (UFR) de 
Pharmacie, Université Paris Descartes, 4 avenue de l’Observatoire, Paris 75270, France 6Centre de Santé de Teyarett, Nouakchott, 
Mauritanie

Jamila Deida
mila1717@live.fr



79YRLS 2017 | Institut Imagine

Mammalian p38-alpha mitogen-activated 
protein kinase (p38a MAPK) regulates 
various cellular processes, such as 
differentiation, proliferation or apoptosis. 
In liver, several studies showed a dual role 
for the p38a pathway. Even if its role as a 
negative regulator of hepatocyte 
proliferation has been largely described, 
p38a may also harbor, depending on liver 
injuries, an oncogenic role involving cancer 
related-processes and notably 
inflammation. In this study, using a 
conditional hepatocyte specific knock-out 
p38a mouse model in adult liver, we 
investigated the role of this MAPK during 
acute liver injury and its impact on the 
hepatic microenvironment.

An acute model of CCl4 injury (one 
intraperitoneal injection) was chosen to 
investigate the p38a deletion effect on 
hepatocyte proliferation and liver repair. 
Control (CT) and KO mice were sacrificed 
to establish a post-CCl4 kinetic, blood and 
liver tissue were collected. Liver injuries, 
apoptosis, inflammation and proliferation 
processes were then assayed. 

First, p38a KO mice were less susceptible 
to acute liver damage than CT mice. 
Indeed, histologic analysis revealed 
reduced cytolysis areas in KO mice (24H to 
72H post-CCl4). Preliminary data of TUNEL 
assay and molecular analysis indicate that 
hepatocyte apoptosis was quite similar in 
CT and KO mice and could not totally 

explain this phenotype. By contrast, more 
inflammatory cells were recruited to 
cytolysis areas and pro-inflammatory 
cytokine levels (TNF-alpha,IL6) were up-
regulated in KO livers. Therefore, p38a 
absence could activate an immune 
response to favor repair after acute liver 
damage. Interestingly, p38a deficiency 
delays hepatocyte entry into S phase (BrdU 
labelling, CyclinA2 level) as well as 
metabolic response linked to liver 
regeneration (triglyceride content).

Altogether these results indicate that p38a 
MAPK could act as a molecular switch 
regulating inflammation/proliferation 
balance from an early phase of acute injury 
to maintain liver homeostasis.
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p38-alpha MAPK couples inflammatory response and 
hepatocyte proliferation during acute liver injury
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Endothelial cell (EC) migration is critical for 
many physiological processes including 
vascular wound healing, angiogenesis and 
cellular coverage of implanted 
endovascular devices. EC migration is a 
well-orchestrated molecular process that 
involves dynamic changes in cell adhesion, 
remodeling of the actin cytoskeleton and 
elaborate signal transduction. By virtue of 
their anatomic location at the interface 
between the vascular wall and the 
bloodstream, ECs are constantly subjected 
to a highly dynamic flow environment 
which leads to a broad spectrum of fluid 
shear stress and pressure forces on the 
cell apical surface. Additionally, because 
ECs adhere to a complex three-
dimensional extracellular matrix, they are 
subjected to biophysical cues on their 
basal surface due to the architecture, 
roughness and rigidity of the substrate. It 
remains unclear how ECs integrate the 
combined mechanical stimuli of shear 
stress and substrate topography. In this 
work we studied EC migration on patterned 
surfaces in the presence of a physiological 
fluid shear stress of 2 Pa. Bovine aortic 
ECs (BAECs) were seeded on glass 
coverslips patterned with 15 µm-wide 
adhesive lines (fibronectin) separated by 
50 µm-wide non-adhesive zones (PLL-g-
PEG). The patterned coverslips formed one 
surface of a microfluidic chamber that 
permitted exposure of the cells to 
controlled shear stresses as well as high-
resolution live cell imaging during flow. We 
observed that cells become highly 
elongated in the direction of the pattern 
and migrate spontaneously at relatively 

elevated speeds even in the absence of 
flow. While ECs on unpatterned surfaces 
migrate primarily in the direction of flow, 
this directional bias appears to be 
considerably reduced for cells on 
patterned surfaces. These findings raise 
the tantalizing possibility that substrate 
topography can significantly compromise 
EC responsiveness to flow.
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Flow-Induced Endothelial Cell Migration on Patterned 
Surfaces
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Myxococcus xanthus has a complex life 
cycle that includes swarming, predation, 
fruiting body formation and sporulation. A 
particular chemosensory system (Frz) 
coordinates the activity of the motility 
systems and thus promotes multicellular 
development by regulating the reversal 
frequency. This behavior results from the 
inversion of cell polarity such that the cell 
can switch the direction of its movements 
very rapidly. In single cells, this inversion is 
controlled by a three-protein oscillating 
system, composed of the MglA, MglB and 
RomR proteins. To investigate the 
regulation of these proteins by Frz, we 
developed an assay where cells self-
organize into periodic bands of traveling 
waves that reverse synchronously (= 
rippling waves). These waves specifically 
form during predation on other bacteria. 
Using sophisticated cell tracking, we hope 
to obtain a computational view of the 
underlying mechanism and explain how 
each single cell contributes to this group 
behavior. This work attempts to use 
combined computational/experimental 
approaches to study non-intuitive 
biochemical systems in multicellular con-
text.
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Replication timing (RT) is known as the 
temporal program that orchestrates the 
order in which segments of DNA along a 
chromosome duplicate. A strict control of 
the RT is essential to ensure faithful DNA 
replication and to sustain genomic 
stability. Recent studies have shown that 
stem cells share a specific RT profile that 
changes upon their differentiation. This is 
of utmost importance in the field of stem 
cells as these cells have the unique 
capacity of long-term self-renewal and as 
such may have developed specific 
mechanisms dedicated to maintain 
genomic integrity. The RT program could 
be a striking stemness feature, and is now 
proposed as a novel epigenetic signature 
of cell differentiation stages. Our previous 
data revealed that YAP, the downstream 
effector of the Hippo pathway, is required 
for proper RT in retinal stem cells from 
Xenopus. Indeed, we found that Yap 
knockdown leads to a shorter S-phase, 
alteration in the patterns of replication foci 
and consequent genomic instability. To 
dissect the function of YAP on DNA 
replication dynamics, we took advantage 
of Xenopus egg extract cell-free system. 
We showed that YAP is recruited to 
chromatin during replication and YAP 
depletion in egg extracts increases the 
speed of DNA replication. These 
preliminary data strengthen our in vivo 
observations and support a model in which 
YAP regulates DNA replication dynamics. 
This work provides novel avenues of 

research to understand the mechanisms 
involved in the control of the RT program.
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Patients treated with therapeutic biological 
products (BP) frequently develop anti-drug 
antibodies (ADA) leading to a potential 
loss of clinical response. Among other 
factors, BP aggregates have been 
suggested to promote immunogenicity. 
The presence of ADA suggests a CD4 T-
cell dependent adaptive immune response 
and therefore a pivotal role for antigen 
presenting cells like dendritic cells (DC). 
Our aim was to determine if aggregates 
participate in DC activation. For this 
purpose, we produced protein aggregates 
by submitting native human growth 
hormone (GH) to a shaking stress and 
showed that GH aggregates were able to 
induce monocyte-derived DC maturation 
sufficient to drive allogeneic CD4 T-cell 
polarization (Th1). Our next goal was to 
define the intracellular mechanisms of 
aggregates-induced DC maturation. We 
first identified the main signaling pathways 
involved in DC activation: GH aggregates 
induced MAPK phosphorylation, as well as 
NFκB p65 nuclear translocation. Using 
specific inhibitors of these pathways, we 
showed that CXCL-10 mRNA expression 
induced by GH aggregates was dependent 
on MAPK, JAK and NFκB pathways, 
whereas CCL-3 mRNA expression was 
p38MAPK/JNK/JAK-dependent. These 
results highlighted the implication of the 
induced signaling pathways and the 
consequences on the expression of CXCL-
10 implicated in Th1 polarization and CCL-
3 involved in DC recruitment. To further 

explore aggregates-induced signaling 
pathways, we investigated the role of Rho 
GTPases and PI3K, involved in 
phagocytosis mechanisms. Specific 
inhibition of these proteins showed that 
the induced expression of CXCL-10 mRNA 
and the p38MAPK pathway were 
dependent on Cdc42/Rac/ROCK pathways, 
whereas IL-8 mRNA expression was 
PI3K/Rac dependent and ERK was 
Cdc42/ROCK-dependent. These results 
focus on the involvement of Rho GTPases 
and PI3K in the regulation of the 
aggregates-induced signaling pathways 
bringing new insight on how protein 
aggregates could induce dendritic cells ac-
tivation.
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The CEP55 protein (Centrosomal protein 
55 kDa) critically regulates the final step of 
cell division termed cytokinetic abscission. 
Even though the importance of ubiquitin 
signaling has been previously described in 
abscission, its precise role is still unknown. 
We report herein that CEP55 contains two 
distal NEMO-like ubiquitin binding domains 
(UBD) NOA and ZF, which regulate CEP55 
function in a different manner. In vitro 
studies of isolated domains showed that 
NOA adopts a dimeric coiled-coil structure, 
while ZF is based on a UBZ scaffold. 
Quantitative binding studies pointed out 
that NOA selectively binds to M1 poly-
ubiquitin chains, whilst ZF does not 
discriminate between mono-ubiquitin, M1, 
and K63 chains. Based on homology 
modeling, we also generated defective 
ubiquitin binding mutants either in NOA or 
ZF domains, which were totally unable to 
bind to ubiquitin. Interestingly, CEP55 
knock-downed HeLa cells reconstituted 
with the full-length CEP55 ubiquitin binding 
defective mutants - containing mutations 
either in NOA or ZF domains – display 
severe abscission defects. Furthermore, 
while NOA mutants were normally 
recruited to the abscission site - called 
midbody-, all ZF ubiquitin binding mutants 
were not, suggesting that ZF also serves 
as a new midbody localization domain. 
Indeed, we showed that GFP-ZF, but not 
GFP alone, is specifically recruited to the 
midbody. In addition, this midbody 
targeting activity cannot be replaced by 

other ZF-based UBDs such as 
UBZ(RAD18), UBZ(WRNP1), UBZ(NEMO), 
UBZ(NDP52), NZF(TAB2) or NZF7(A20), 
indicating that the ZF(CEP55) UBD is 
specifically involved in midbody 
localization of CEP55. In line with this, we 
also showed that CEP55 endogenous 
partners such as MKLP-1, Alix and TSG101 
specifically interact with CEP55 in a ZF 
dependent manner. Our work shows an 
unexpected role of CEP55 in ubiquitin 
signaling and sheds light on the impact of 
non-degradative polyubiquitin chains (K63 
and M1) in the terminal step of cell divi-
sion.
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In this work we set several mathematical 
tools to study the role of Dynamin and 
Endophilin in the Clathrin-mediated 
endocytosis process. Their different 
dynamics and co-localizations are 
observed by using TIRF microscopy. We 
define in particular a novel tracking 
method in order to track the Clathrin-
coated pits and quantify their co-
localization with the proteins involved in 
the process. Thereafter, we perform a 
statistical analysis of the lifetimes of 
Clathrin-coated pits tracks by a suitable 
mixture model. This allows to define 
different populations of interest and point 
out the role of Endophilin and Dynamin in 
the process.
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Cervical cancer accounts for almost 12% 
of all cancers in women and represents the 
second most common gynaecological 
malignancy in the world. Human 
papillomaviruses (HPVs) are associated 
with almost all cervical cancers. High risk 
HPV E6 and E7 oncoproteins expression 
are important for malignant transformation 
of cervical cancer cells. In particular, the 
E7 of high risk HPV binds to pRB family 
members (pRB, p107 and p130) for 
degradation. It has recently been 
discovered that the p107 and p130 ‘pocket 
proteins’ are members of mammalian 
DREAM complexes. The composition of 
DREAM is temporally regulated during cell 
cycle; being associated with E2F-4 and 
either p107 or p130 in G0/G1 (repressive 
DREAM complexes) and with B-myb 
transcription factor in S/G2 (activator 
DREAM complex). Therefore we would like 
to investigate whether the high risk HPV E7 
type is able to disrupt the repressive 
DREAM complexes.

Previously, we have shown that E7 must 
target p130 for HPV16 to promote the host 
cell to exit from quiescence (G0) state and 
enter S phase. We also found that HPV16 
E7 targets p130 predominantly through 
direct interactions via the LXCXE motif 
whereby HPV48 E7 disrupts p130/DREAM 
via CDK2 phosphorylation. However, all 
these findings were shown in HPV-
transformed cell lines in relations to 
p130/DREAM, the repressor DREAM 

complex. Therefore we wished to 
investigate the activator DREAM complex 
which is B-myb/DREAM in HPV-
transformed cell lines. As preliminary 
evidence, we have found that the B-
myb/DREAM complex might not be as 
critical as p130/DREAM for the survival of 
the HPV virus.

 Taken together our findings, these results 
suggest that the proliferation of cervical 
cancer cells is dependent upon disruption 
of repressive DREAM complexes by HPV 
E7.
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t6A is a post-transcriptional modification 
of tRNA found in all livings organisms and 
was thus presumably present in the Last 
Universal Common Ancestor (LUCA). t6A 
is present in all tRNAs that read codons 
ANN. This modification is essential for a 
correct reading of the genetic code and its 
lack is lethal.

The first step of t6A synthesis involves the 
formation of Threonyl-Carbamoyl-AMP 
(TCA). The universal enzyme family 
responsible for TCA synthesis is 
composed of two orthologs, TsaC and 
Sua5. TsaC is a single domain protein 
whereas Sua5 is composed of a catalytic 
TsaC-like domain connected via a linker to 
a smaller C-terminal domain of unknown 
function. Every organism encodes for only 
one of the two variants. In addition, Sua5 
and TsaC are interchangeable in vivo and 
in vitro. 

We study the Sua5 proteins with aim to 
discover the role of the C-terminal domain. 
To this end, we have recently resolved the 
structure of Sua5 from the 
hyperthermophilic archaeon Pyrococcus 
abyssi including, for the first time, the 
linker. Structure guided mutagenesis and 
in vivo complementation experiments 
indicate that the non-catalytic domain and 
the linker are both essential for the activity 
of Sua5 protein. 
We also study the Sua5 from the archaeon, 
Archeoglobus profundus. Indeed this 
organism’s genome encodes for an 
atypical Sua5 protein: the essential 

residues of the linker are missing and its 
catalytic domain harbors features specific 
of a TsaC protein. We hypothesize that in 
this organism the Sua5 protein is in the 
process of shortening towards a TsaC 
protein.

Taken together, the study of these Sua5 
proteins help understand the functional 
difference between TsaC and Sua5 
proteins and their evolutionary history. We 
propose that LUCA encoded Sua5 protein 
which, in some descendants, acquired 
specific mutations in the active site 
rendering the catalytic domain functional 
alone. The linker and the C-terminal 
domain, not being essential anymore, were 
lost by genetic drift.
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Allergic contact dermatitis (ACD) is 
regarded as the most frequent expression 
of immunotoxicity in humans. Many 
odorant terpenes commonly used in 
fragrance compositions are considered as 
weak skin sensitizers, whereas some of 
their autoxidation products, allylic 
hydroperoxides, are classified as strong 
sensitizers according to the Local Lymph 
Node Assay (LLNA). However, the 
mechanism of their effects on the immune 
system remains unclear. 
Since dendritic cells play a key role in ACD, 
we studied their activation by the 
frequently used linalool (LINA) and 
limonene (LIMO), and their respective 
sensitizing allylic hydroperoxides (LINA-
OOH, LIMO-OOH). As a concern of 
developing alternatives to animal 
experiments, the THP-1 cell line was used 
as a surrogate for dendritic cells. This 
model is currently employed in the 
validated h-CLAT in vitro test. LINA, LIMO, 
LINA-OOH and LIMO-OOH were tested at 
subtoxic concentrations (1, 1.5, 1 and 1.5 
mM respectively).

After 30 min of treatment, LINA-OOH and 
LIMO-OOH oxidized cell surface thiols. 
This oxidation leads to a decrease of 
GSH/GSSG ratio after 1 hour of treatment. 
GSH is involved in membrane proteins 
recycling and Reactive Oxygen Species 
(ROS) trapping. This oxidative stress leads 
to the activation of Nrf2/Keap1 pathway: 
cysteine residues of Keap1 was oxidized, 

Nrf2 is no longer degraded by 26S 
proteasome and its intracellular 
accumulation was measured by Western 
Blot after 6 hours of exposure. The 
transcription factor Nrf2 induced the 
expression of antioxidant and phase 2 
genes such as ho-1, nqo1 and il-8. 
Furthermore, MAPKs and NF-κB pathways 
were activated and cell-surface markers 
CD54 and CD86 were induced after 24 h of 
exposure. In contrast, LINA and LIMO 
didn’t induce any phenotype maturation.

Our results show that LINA and LIMO need 
to be oxidized to activate THP-1 cells. 
LINA-OOH seems to be a stronger 
activator of THP-1 cells than LIMO-OOH.
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INTRODUCTION
Rapid and functional endothelialization of 
endovascular stents is essential for the 
clinical outcome of the procedure. CD31 is 
a transmembrane receptor highly 
expressed by endothelial cells and 
critically involved in their physiology. In 
particular, it is involved in the migration 
and adhesive properties of endothelial 
cells. We therefore hypothesized that the 
presence of a CD31 agonist on the stent 
surface could promote endothelial CD31 
activity, on stent-suited metallic alloy 
(cobalt-chromium, CoCr) surfaces.

METHODS, RESULTS AND DISCUSSION
A self-polymerized polydopamine (PDA) 
layer was coated on CoCr disks by 
incubation in a dopamine solution for 22h. 
PDA-coated disks were then immersed 
overnight in a CD31 agonist, since the 
latent reactivity of PDA allows for the 
covalent immobilization of the CD31 
agonist through simple incubation. Coated 
and uncoated disks were analysed by X-ray 
Photoelectron Spectroscopy (XPS). An 
iodine-labeled CD31 agonist was used for 
unambiguous identification. PDA coating 
was validated by the absence of Co and Cr 
signals, and by the C:O:N ratio that was 
consistent with the literature. 
Immobilization of the iodine-labelled CD31 
agonist was evidenced by the detection of 
iodine. Human Coronary Artery Endothelial 
Cells (HCAEC), were seeded on uncoated 
(A), PDA-coated (B) or CD31- and PDA-
coated (C) CoCr disks and cultivated for 2 

days. Cells were fixed and stained by 
immunohistochemistry. The cell coverage 
appeared more complete on both (B) and 
(C) conditions, and the CD31 and VE-
cadherin were more localized to the 
junctions in condition (C), indicating a 
more physiological phenotype of the cells. 
Cell culture supernatants were analysed by 
Bioplex. Pro-inflammatory cytokine IL-6 
production was reduced in presence of 
PDA coating, and further reduced with the 
CD31 agonist.

CONCLUSION
Immobilization of CD31 agonist on PDA-
coated CoCr samples improved 
endothelialization, both in terms of cell 
phenotype and cytokine release.
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Filamentous fungi, including the 
opportunistic pathogen Aspergillus 
fumigatus, secrete proteins named 
hydrophobins. These proteins self-
assemble at hydrophobic/hydrophilic or 
air/water interfaces to form an amphiphilic 
monolayer that shows the hallmarks of 
amyloid fibres, such as those involved in 
Alzheimer’s disease. Hydrophobins are 
defined by a pattern of eight cysteine 
residues that form four disulphide bonds 
and by characteristic hydropathy profiles. 
These proteins form functional amyloids 
that are used by fungi for different 
purposes such as breaching the air/water 
barrier, covering spores to render them 
hydrophobic and thereby facilitating spore 
dispersal, participating in the extracellular 
matrix or mediating host-fungi 
interactions. In addition to the interest in 
understanding their function, hydrophobin 
assemblies are highly ordered and display 
remarkable physicochemical properties, 
which renders their study attractive from a 
structural biology perspective*.

The surface of the A. fumigatus spores, 
which are the infectious form of the mould, 
is covered by an outer layer with rodlet 
morphology consisting of amyloid fibres 
made up of the RodA hydrophobin. This 
rodlet coat renders the spores inert relative 
to the immune system. In addition to RodA, 
A. fumigatus genome codes for six other 
hydrophobins (RodB-RodG) with unknown 
function. Like RodA, RodC is present in 
conidial cell wall and is a close homologue 
of RodA. RodE and RodF are two atypical 
hydrophobins expressed in conidia. RodE 

has three additional cysteines and no 
classical secretion signal peptide and 
RodF has an intermediate hydropathy 
pattern.
We aim at understanding the role of 
different hydrophobins (RodC, RodE and 
RodF) in A. fumigatus biology, elucidating 
their soluble and assembled structures, the 
mechanism of rodlet formation and the 
possible interactions with major cell wall 
components (CWC). *Bayry J, et al. (2012) 
Hydrophobins—Unique Fungal Proteins. 
PLoS Pathog 8(5): e1002700.
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PURPOSE: Familial partial lipodystrophy 
type 3 (FPLD3) is a disease that is caused 
by several mutations of PPARγ, a nuclear 
receptor involved in many processes 
including trophoblast differentiation and 
placental development. Genetic screening 
of a report case done by Castell, Al. et al. 
(2012), allowed the identification of a novel 
missense heterozygous mutation in exon 5 
of PPARγ, with a modified PPARγ protein 
(E352Q). This mutation, localized in the 
protein ligand-binding domain, was 
identified during pregnancy in a young 
diabetic woman who prematurely delivered 
a baby who died 24h later with vascular 
placental abnormalities. Our goal was to 
study the mutation effects on PPARγ 
transcriptional activity that could explain 
such placental abnormalities.

METHODS: We mimicked the E352Q 
mutation by site direct mutagenesis. After 
that, mesenchymal stem cells, weakly 
expressing PPARγ, were cultured for 24h in 
a complete medium. After 24h of culture, 
cells were 6h-co-transfected with empty 
pcDNA3, WT-PPARγ and PPARγ E352Q 
with PPRE-H2B-eGFP or with PPRE-pNL1.3 
plasmids and then treated for 72h with 
PPARγ-agonist (1µM GW1929) and PPARγ-
antagonist (1µM GW9662). Evaluation of 
PPARγ activity was done by fluorescence 
microscopy for cells transfected with 
PPRE-H2B-eGFP or with luciferase assay in 
PPRE-pNL1.3 transfected cells.

RESULTS: In vitro results showed that 
PPARγ E352Q had a significantly lower 

ability than WT-PPARγ to activate a PPARγ-
reporter gene. Treatment of transfected 
cells with GW1929 resulted in significant 
increase in transcriptional activity of both 
WT and E352Q PPARγ, but in a lesser 
extent, compared to untreated cells.

CONCLUSION: We mimicked a new PPARγ 
mutation, which is located in the protein 
ligand-binding domain and leads to FPLD3. 
PPARγ E352Q exhibited a loss of function, 
which was significantly restored by adding 
GW1929. This will help us, later on, to 
study the effect of this mutation on human 
trophoblast differentiation and placental 
development.
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One of the most common forms of 
disorders in the colonic mucosa are 
inflammatory bowel diseases (IBD), such 
as ulcerative colitis or crohn’s disease. In 
recent years, the importance of epithelial 
cells in the pathogenesis of IBD has has 
been well documented. In general, defects 
in intestinal barrier function have been 
identified as a key factor in the 
pathogenesis of inflammatory bowel 
diseases (IBDs), but the molecular 
pathways initiating defects in intestinal 
epithelial cells (IECs) and their barriers 
remain to be elucidated. In order to 
understand the mechanistic framework of 
epithelial cells during inflammation, we 
used dextran sodium sulfate (DSS) to 
induce ER stress in Caco-2 cells that mimic 
the enterocytes of the epithelium. We 
investigated the impact of ER stress on 
cellular integrity and cell membrane 
structure based on cholesterol content in 
the intestinal epithelial culture system. 
Interestingly, cell membrane lipid raft 
analysis revealed reduced levels of 
cholesterol within lipid rafts in cells treated 
with DSS. Furthermore, a loss of 
interaction between β-actin, ZO-1 and E-
Cadherin was observed in stressed cells. 
Finally, ER stress implicates alteration 
within the hydrolase enzyme sucrose-
isomaltase homeostasis. In summary, our 
investigation establishes a role for ER 
stress in lipid rafts composition, 
modulated via imbalanced ER 
homeostasis during cellular inflammation, 
which upon perturbations leads to 
disrupted lipid biogenesis and trafficking 
leading consequently to reduced cellular 

integrity and polarity. Ultimately, this study 
expands our knowledge on dysregulated 
function of lipid rafts during inflammation 
and gives a perspective to the upcoming 
development of regenerative therapies that 
may become one of the therapeutic 
choices to achieve mucosal healing in 
refractory patients suffering from IBD.
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FIC proteins are widespread in bacteria 
where they add post-translational 
modifications to target proteins, including 
AMP and other phosphate-containing 
compounds. They are characterized by a 
structurally conserved FIC domain that 
bears the catalytic FIC motif. While the 
catalytic mechanism of FIC proteins has 
now been well described by structural and 
biochemical studies, how these proteins 
are regulated has remained poorly 
understood. Here we addressed this issue 
for AnkX, a Legionella pneumophila FIC 
protein that modifies trafficking Rab 
GTPases by phosphocholine to inactivate 
them during infection, and a FIC protein of 
unknown function from the nosocomial 
pathogen Enterococcus faecalis. 

Using a combination of crystallography, 
SAXS and biophysical methods to analyze 
protein-liposome interactions, we showed 
that AnkX binds to membranes by its C-
terminus domain and that it has a 
horseshoe shape in which the catalytic 
domain and the C-terminal domain are in 
register to interact with membranes. 
Preliminary analysis of the membrane 
preference of AnkX and of another 
Legionella toxin, Lem3, which counters 
AnkX by removing phosphocholine from 
Rab GTPases, suggests that the two toxins 
have distinct membrane preferences. 
These observations indicate that AnkX and 
Lem3 function on membranes to 
manipulate Rab GTPases and that they 
may segregate inactive and active forms 
of Rab GTPases on distinct subcellular 
membranes. 

Enterococcus faecalis FIC belongs to a 
class of FIC proteins predicted to carry out 
AMPylation of target proteins under the 
control of a regulatory glutamate that 
inhibits binding of the ATP cofactor. We 
report crystallographic structures of wild 
type and mutant Enterococcus faecalis FIC 
in which the inhibitory glutamate 
accommodates binding of cofactors in a 
structurally productive manner. These 
findings suggest that the enzymatic 
mechanism of glutamate-inhibited FIC 
proteins may diverge from that of 
canonical FIC proteins.
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Benzo(a)pyrene (BaP) is a persistent 
environmental pollutant produced by 
organic combustion from various sources 
and is classified as carcinogenic, 
mutagenic and reprotoxic substance. 
Placenta, an interface between the fetus 
and the mother, plays a critical role as a 
barrier against many xenobiotics. However, 
pollutants such as BaP could reach and 
cross this barrier and thus modify its 
physiological functions, with significant 
implications on pregnancy outcome. 
Within the cell, the main target of BaP is 
the Aryl hydrocarbon Receptor (AhR), a 
cytosolic ligand-activated transcription 
factor which relocates and triggers the 
expression of genes involved in xenobiotic 
metabolism. However, recent data suggest 
that AhR is not limited to this process and 
may assure other functions. Our aim was 
to evaluate the expression, localization and 
activation of AhR in several placental 
models, and then the impact of BaP 
exposure toward these parameters. 

We characterized, for the first time, the 
expression profile of AhR and its activity 
toward its main target genes in human 
placental chorionic villi during different 
periods of pregnancy. Then, using different 
methods, we unexpectedly demonstrated a 
nuclear localization of AhR in freshly 
harvested chorionic villi throughout 
pregnancy, purified term placental primary 

cells during differenciation into 
syncytiotrophoblast and BeWo cell line in 
the absence of any exogenous activator, 
suggesting an intrinsic activation of AhR. 
Furthermore, we studied the impact of BaP 
exposure toward the localization and 
activity of this receptor in human 
trophoblast cells; the expression of AhR, 
its partner ARNT and its repressor AhRR 
were unaffected. However, we 
demonstrated a role of AhR upon BaP 
exposure on the expression of various 
critical genes involved in different 
processes such as detoxification, placental 
function and oxidative stress.

To our knowledge, this is the first study of 
a global functional cartography of AhR in 
human placenta.
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Cytokinins (CK) are phytohormones 
involved in several developmental and 
physiological processes including plant-
pathogen interactions. CK are perceived by 
CHASE-Histidine-Kinase (CHK) receptors in 
plant cells. The cytokinin receptors are 
transmembrane proteins that contain four 
conserved domains including a sensor 
domain called CHASE, a histidine kinase 
catalytic domain and both receiver and 
pseudo-receiver domains. Apple tree 
displays five cytokinin receptors (MdCHKs) 
exhibiting distinct specificity and 
sensitivity profiles towards several forms 
of CK. In order to understand the specific 
features of MdCHK receptors, a 
mechanistic study was initiated by 
modifying the receptor architecture 
through deletion and substitution 
approaches as well as the construction of 
a hybrid receptor. A functional 
complementation system in the yeast 
Saccharomyces cerevisiae was exploited to 
analyse the cytokinin perception profile of 
the modified receptors. Our results 
showed the significance of the 
transmembrane domains in the receptor 
activity as well as the possible role of the 
receiver domains in the regulation of the 
receptor functioning. Further analysis are 
needed to better understand the 
performance of each MdCHK receptor and 
to define their specific function in apple 
tree.
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Aberrant activation of the Wnt signalling 
pathway is a key feature of many cancers. 
β-Catenin, adenomatous polyposis coli 
(APC) and E-cadherin are major players in 
this pathway. The aim of this study is to 
examine the expression of β-catenin, APC 
and E-cadherin in tumour tissues of 80 
Tunisian patients with gastric carcinoma 
and to determine the methylation status of 
the APC promoter in tumour tissues.

Associations between protein expression 
and clinicopathological parameters, 
including prognosis, were performed. 
Positive expression of β-catenin, APC and 
E-cadherin was observed in 77.5, 68.7 and 
60 % of cases, respectively. Tumours 
lacking membranous expression of β- 
catenin had greater extent of lymph node 
metastasis, poor differentiation and 
advanced T-stage. The expression of E-
cadherin correlated with poor 
differentiation (P=0.05) and β- catenin 
expression (P=0.004). With regards to 
prognosis, the overall survival time was 
significantly prolonged for patients 
showing normal β-catenin expression 
(exclusively or predominantly membranous 
staining) alone or combined with positive 
APC expression (P log rank=0.008 and 
0.003, respectively). The methylated 
pattern of APC promoter 1A was detected 
in 43.8 % of cases and correlated with T-
stage (P= 0.046) and distant metastasis (P 
=0.037). No correlation was found 
between the methylated profile of APC 

promoter 1A and the expression of APC 
protein in tumour tissues. Our findings 
suggest that deregulation of the Wnt 
pathway via abnormal expression of β-
catenin and E-cadherin occurred frequently 
in gastric carcinoma and correlated with 
worse clinical behaviour.
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Triple negative breast cancer (TNBC) is a 
highly heterogenic subtype of breast 
cancer. It is characterized clinically by an 
aggressive behavior, distinct patterns of 
metastasis, and lack of targeted therapies. 
Our laboratory demonstrated that cell line 
models grown in 3D do not respond to 
standard chemotherapy in a similar 
manner as when they are cultured in two-
dimensional monolayer conditions and 
that they better reflect the response 
observed in patients. The aim of our study 
is to better understand this difference 
between 2D and 3D models and to identify 
protein biomarkers predictive for response 
to chemotherapy. We cultured 12 TNBC 
cell lines in 2D and 3D and we compare 
protein profiles with chemotherapy 
response. For this purpose, we perform 
quantitative proteomics analysis using two 
technologies: first, with an unbiased 
approach to biomarker discovery: 
SOMAscan, (SomaLogic, Inc, Boulder, CO) 
a highly multiplexed proteomic technology 
that can quantify the expression of more 
than 1,300 different proteins; followed by a 
more targeted approach using RPPA 
(Reverse Phase Protein Array), which 
represents an excellent way to capture the 
activation of key signaling transduction 
pathways. It is able to measure both total 
proteins and post-translationally modified 
proteins, not only in the 2D and 3D cell line 
models but also in xenograft models and 
patient samples. In that way, we will be 
able to identify cell signaling pathways that 

distinguish 3D models from 2D models 
and that are predictive for chemotherapy 
response.

POSTER PRESENTATION
CANCER BIOLOGY

SESSION 1  |  POSTER 22

Identification of predictive proteomic biomarkers for 
response to chemotherapies in the triple negative breast 
cancer

Audrey Binabout and Leanne De Koning

Institut Curie, Département de recherche translationnelle, plateforme RPPA (Reverse Phase Protein Array), Equipe RT² (Résidus 
Tumoral et résistance aux traitements)

Audrey Binabout
audrey.binabout@gmail.com



98 YRLS 2017 | Institut Imagine

Metastases are responsible for the vast 
majority of cancer-related deaths. 
Circulating Tumor Cells (CTCs), which are 
shed from solid tumors into the vascular 
system, are essential in the process of 
metastasis formation. CTC count is a 
powerful prognostic biomarker and holds a 
great potential for the development of new 
cancer therapies. CTCs are detected from 
blood draws through what we call “liquid 
biopsy”, which offers many benefits over 
classic tissue biopsy as it is non-invasive, 
and easily repeatable and can be used for 
disease monitoring. Liquid biopsy also 
overcomes spatial biases observed with 
tissue biopsy resulting from tumor mass 
heterogeneity. However, the isolation of 
the CTC sub-population inducing 
metastasis remains a major challenge. 
CTCs are rare, even in metastatic patients, 
which impact our ability to study them. A 
key challenge lies in the capacity to detect 
and isolate these rare and heterogeneous 
cells using methods compatible with their 
downstream characterization. Multiple 
technologies have been developed, 
including the CellSearch system, which 
purifies CTCs from mesenchymal blood 
cells based on their epithelial 
characteristics (EpCam+, CK8, 18+ and/o 
19+, CD45-). Still, all current techniques are 
biased towards certain surface markers, 
cell size or other biophysical properties, 
and are likely to overlook a substantial 
fraction of CTCs. For example, loss of 
epithelial characteristics is strongly 
associated with high level of malignancy 
and the development of metastasis, 
highlighting the bias to isolate tumor-

initiating CTCs with epithelial markers only. 
My project aims at identifying markers of 
metastatic competent CTCs from 
expansion models, which amplify CTCs 
with tumorigenic potential. I am 
developing protocols for CTC expansion in 
vitro downstream of CTC enrichment with 
unbiased methods. I am focusing on the 
application of a short-term expansion 
method previously developed by Khoo et 
al. and its optimization for a standardized 
procedure.
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Glioblastomas are very aggressive tumors 
characterized by a high recurrence and a 
high patient mortality. Even when invasive 
treatments are combined (chemotherapy, 
radiotherapy and surgery), the average 
survival of patients is 14.6 months. 
Systematic recurrence is thought to be due 
to cancer stem cells which appear to be 
responsible for resistance and 
propagation. Studying the behavior of 
these cells is therefore crucial to treat 
patients efficiently. Surprisingly, the 
physical properties of glioblastoma stem 
cells have not been studied to date, 
whereas an increasing number of studies 
have focused on the importance of cell 
mechanics in tumor progression. It has 
been shown that cancer cell lines are in 
general softer than normal cells at the level 
of individual cells, suggesting that cancer 
cell softening could be predictive of their 
metastatic capacity. Our aim here is to 
investigate the intracellular rheological 
properties (such as rigidity, viscosity...) of 
glioma stem cells, using human primary 
glioblastoma cells grown as spheres. We 
first internalize beads in human primary 
glioblastoma cells and trap a single bead 
with an optical tweezer. We then apply a 
displacement to the cell and follow the 
visco-elastic relaxation of the bead 
position toward the trap centre. By using 
this method on cells plated on crossbow-
shaped micropatterns in order to 
standardize their intracellular organization, 
we are able to measure their intracellular 
rheology. Optimizing the protocol will allow 
us to quantify how different cellular 
elements participate to intracellular 

rheology, such as cytoskeleton 
organization and dynamics, metabolism or 
internal membranes. We will also correlate 
our results with clinical data of donor pa-
tients.
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With about 1.7 million new cases in 2012 
worldwide, breast cancer (BC) is the most 
common cancer in women. One of the 
most important risk factors for BC is 
family history of the disease. Around 15-
20% of the BC familial risk is explained by 
rare mutations in the genes BRCA1 and 
BRCA2. Estimates of the lifetime risk of 
developing BC for BRCA1 carriers range 
from 30% to 80% and for BRCA2 carriers 
from 9% to 84%. The wide variation in risk 
estimates is consistent with the existence 
of genetic or environmental factors 
modifying cancer risks for mutation 
carriers. To date, more than 50 common 
genetic variants, called single nucleotide 
polymorphism (SNPs), have been 
associated with BC risk for BRCA1/2 
mutation carriers. The combination of 
these SNPs can result in large differences 
in the absolute risk of developing BC and 
may have implications for clinical 
management. These studies have focused 
on comparing the SNP distributions in 
mutation carriers affected and unaffected 
with BC.

The current project aims to identify novel 
BC risk SNPs in BRCA1/2 mutation carriers 
using a novel case-only study design, in 
which SNP genotype frequencies in 
BRCA1/2 mutation carrier cases were 

compared with those in unselected cases. 
We used data on 12,000 BRCA1/2 
mutation carriers from the Consortium of 
Investigators of Modifiers of BRCA1/2 
(CIMBA) who were diagnosed with BC and 
>58,000 unselected cases from the BC 
Association Consortium (BCAC). All cases 
were genotyped using the iCOGS or 
OncoArray custom arrays, which included 
about 200K and 530K SNPs respectively. 
Data on >11M SNPs were generated by 
imputation using the 1000 genomes 
project as a reference panel. 

The initial results for genotyped SNPs 
identified two potential novel loci (on 
22q11.1 and 2p14) which modify BC for 
BRCA2 mutation carriers. Analyses using 
imputed SNPs and analyses by BC 
subtypes are currently ongoing.
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Cell-free DNA (cfDNA) found in blood 
plasma is released by dying cells from 
various sites in the organism. This led to 
the development of the so-called “liquid 
biopsies” which provide information about 
disease conditions from non-invasive 
blood tests. Molecular analyses of cfDNA 
allow for example the detection of 
circulating tumor DNA (ctDNA) derived 
from tumor sites in patients with cancer. 
ctDNA has now proven to be a faithful 
biomarker for cancer diagnostics and 
disease monitoring. cfDNA is fragmented, 
with an average size distributed around 
167bp, which corresponds to the length of 
DNA wrapped around a nucleosome 
particle plus its linker. This structure is 
also called the chromatosome, the basic 
unit of DNA packaging in eukaryotes. 
Apoptosis has been identified as the main 
biological process involved in cfDNA 
released in the bloodstream. The 
fragmentation pattern of cfDNA depends 
on its association with nucleosome, thus 
allowing the determination of nucleosome 
positioning. Nucleosomes occupancy and 
positioning profiles varies between cell 
types. Using this information, recent 
studies confirmed that in healthy 
individuals plasma cfDNA derives primarily 
from normal cells of the hematopoietic 
lineage. After performing whole genome 
sequencing on cell free DNA isolated from 
blood plasma they were able to correlate 
nucleosomes positioning along the 
genome with gene expression and 
determine the tissue of origin of the 
observed fragments. We aim at developing 

a similar method to analyze and decipher 
the fraction of cfDNA deriving from blood 
cells or other tissues in order to identify 
patients with cancer and their tumor 
localization using high throughput 
sequencing and machine learning. This 
analysis could contribute to improve non-
invasive cancer diagnosis and monitoring 
methods.
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Dysregulation of protein tyrosine 
phosphorylation is a major cause of 
human diseases such as cancers (He et 
al., 2014). The human tyrosine 
phosphatase PTPN3 has been 
unambiguously involved in many forms of 
cancer, presenting both tumor suppressing 
(Li et al., 2015) and oncogenic roles (Hou 
et al., 2012). However, only a few cellular 
partners have been identified, and its role 
in cell signalling remains unclear. 
Interestingly, viral proteins of oncoviruses, 
such as the Core protein of the Hepatitis B 
Virus (HBV) and the E6 protein of the high-
risk genital papillomavirus (HPV), target 
the phosphatase PTPN3 during infection 
(James and Roberts, 2016). In both cases, 
the PDZ domain of PTPN3 is bound by a 
short viral protein sequence comprising a 
PDZ binding motif (PBM). Our aim is to 
decipher the molecular regulation of 
PTPN3 activity by its cellular and viral 
partners, through an integrative structural, 
biophysical and biochemical study. To this 
end, we have developed and produced 
different constructs of PTPN3 that will be 
used, either in free form or complexed to 
PBMs of cellular and viral ligands, to 
determine the structural and functional 
relationships that exist between these 
proteins. Here we present preliminary 
experimental results that have been 
obtained with these constructs. The 
knowledge obtained in this structural and 
functional study of PTPN3 could 
contribute in the development of new 

therapeutic approaches to treat HPV- and 
HBV-mediated tumorigenesis, by 
specifically targeting PTPN3 with rationally 
designed PDZ-binding peptides that inhibit 
its catalytic activity and/or its interactions 
with viral partners.
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Adrenocortical cancers (ACCs) are rare 
(annual incidence 0.5 to 2 patients per 
million population) but deadly cancers (the 
overall 5-year survival of patients has been 
estimated below 35% in most studies) with 
limited opportunities of treatment. In 
ACCs, abnormal number of mitoses (>5 
mitoses per 50 high power fields) and high 
Ki-67 labeling index are both markers of 
proliferation and constitute potent markers 
of poor prognosis. However these markers 
are not sufficient to explain the poor 
outcome of all the patients, and finding 
new markers and treatments remains 
crucial. While genes involved in cell cycle 
regulation and DNA metabolism contribute 
to the high proliferation rate of ACCs, more 
precise analyses are needed to explore 
their key role in the evolution of these 
cancers.

Thus, considering this central role of DNA 
metabolism in the evolution of cancers we 
used the panomic data generated by The 
Cancer Genome Atlas from adrenocortical 
carcinomas to perform a transcriptomic 
analysis of genes involved in the initiation 
of S phase and DNA metabolism. 
Intriguingly, overexpression of some genes 
were unrelated to proliferation but 
constituted marker of poor prognosis in 
ACCs, including genes encoding 
translesional DNA polymerases and genes 
encoding cell cycle regulators. We 
observed high expression of a cell cycle 
marker in a group of tumors with a 

particular miRNA expression profile. These 
tumors tend to accumulate mutations 
affecting proteins of Wnt signalization 
pathway and show hormone secretion by 
tumors and shorter times to relapse and 
death. Thus, since high expression of this 
marker is a factor of poor prognosis in 
ACC patients, we tested the effects on 
viability of specific inhibitors designed 
against this marker on SW-13 and NCI-
H295R cell lines derived from ACCs. To 
conclude, with our approach we identified 
new prognostic markers and potential new 
therapies for ACCs.
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Cancer initiation is believed to be a rare 
event arising in a single "founder" cell 
which mutations allow it -and its progeny- 
to escape the tissue's anti-growth signals. 
Tumor onset is believed to depend on the 
microenvironment of the founder cell and 
its number of expected divisions. 
Conventional studies at the level of many 
cells cannot probe this key stage of 
carcinogenesis. We propose to study that 
initial stage using a new approach that we 
have recently developed which allows for 
the control by light of protein activity and 
gene expression in single cells. We can 
thus activate in a few illuminated cells of a 
zebrafish, a specific oncogene, such as k-
Ras, b-Raf or c-Myc or inactivate tumor-
suppression genes, such as p53, and 
investigate the effects of these 
perturbations on tumorigenesis. Zebrafish 
is a model of choice for these 
investigations due to its small size and 
transparency (ideal for photo-activation 
and microscopic observations), the ease of 
transgenics and the large number of eggs 
obtained from a single pair (for statistically 
significant results). We use light to turn on 
or off one (or a few) of these cancer 
inducing genes in conjunction with a 
fluorescent protein marker in a single or a 
few cells. We will observe and characterize 
the growth of a tumor from a single cell. 
We will investigate gene and protein 
expression at the single (or few) cell level 
and compare these genomic/proteomic 
studies with the developmental stage of 
the tumor. Since we control both the time 
and location of photo-activation, we will 
"map-out" the probability of cancer 

initiation at various spatio-temporal 
locations. We will measure the 
contribution of chance, genetic 
background and environmental conditions 
to the onset of cancer. The proposed 
photo-activation methodology opens a 
new vista for the development of drugs 
against that crucial initial stage.
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The incorporation of CENP-A (centromeric 
H3 variant) into centric chromatin is 
essential for the proper segregation of 
human chromosomes to daughter cells. In 
cancer, the overexpression of CENP-A is 
associated with tumour aggressiveness 
and poor prognosis, though its exact 
contribution to tumorigenesis remains 
unknown. We reported that CENP-A 
overexpression in HeLa cells causes its 
mislocalization to chromosome arms and 
that these cells also elicited an increased 
tolerance for DNA damaging agents, 
including ionizing radiation. We are 
currently trying to understand if there is a 
direct link between the presence of CENP-
A at chromosome arms and increased 
tolerance for DNA damage. We will present 
our latest results on this topic and discuss 
their implications in the context of tumori-
genesis.
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Viruses manipulate central machineries of 
host cells to their advantage. They prevent 
host cell antiviral responses in order to 
create a favorable environment for their 
survival and propagation. Measles virus 
(MV) encodes two non-structural proteins 
MV-V and MV-C, known to counteract the 
host Interferon response, but are also 
suggested to regulate the pathways of cell 
death. Importantly, Measles virus with 
abrogated expression of the C protein 
(MV∆C) induces cell death earlier and to a 
larger extent than the standard measles 
virus. Thus, some cellular factors that are 
controlled by MV-C protein during viral 
replication could be components of 
cellular death pathways, namely apoptosis, 
autophagic, pyroptosis, and necrosis. In 
order to determine which host factors are 
hijacked by MV-C, we captured both direct 
and indirect host cell binding partners of 
MV-C protein expressed during infection. 
For this we used an established and 
validated strategy based on recombinant 
viruses expressing tagged viral proteins, 
affinity purification, mass spectrometry 
analysis and systems biology biomolecular 
interaction network visualization 
(Komarova 2013 MCP). A total of 2583 
host proteins were identified to specifically 
interact in a form of specific protein co-
complexes with measles virus C protein in 
three different cell lines (HeLa/A549/HEK 
293T). We are taking two key approaches, 
such as split-luciferase based 
complementation and Bioluminescence 

Resonance Energy Transfer (BRET), to 
validate in living cells the MV-C 
interactions with host factors. As a result, 
we anticipate the finding of new specific 
biomarkers for cell death and immunity 
pathway(s) and to promote recombinant 
measles virus mutant strain as a new tool 
for cancer virotherapy.
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Neurofibromatosis type 1 (NF1) is a 
common genetic disorder caused by 
heterozygous inactivation of the tumor 
suppressor gene NF1 that predisposes 
patients to the development of benign 
peripheral nerve tumors, termed 
neurofibromas (NFBs). While all patients 
develop cutaneous NFBs localized at the 
level of nerve terminals in the skin, 30% of 
them also develop plexiform tumors 
located along peripheral nerves, with 
significantly higher incidence in nerve 
roots. NFBs are known to arise from cells 
belonging to the Schwann cell (SC) lineage, 
however, the specific cell type that loses 
its remaining functional copy of NF1 is still 
elusive. Boundary cap (BC) cells, which are 
transiently present at the embryonic nerve 
root entry/exit zone, have attracted 
particular attention as possible cells of 
origin for plexiform NFBs. Using Krox20 as 
a marker of BCs, we have demonstrated 
that they give rise to the entire SC 
component of the nerve roots, precisely 
where plexiform NFBs develop. Conditional 
inactivation of Nf1 in Krox20-expressing 
cells gave rise to plexiform, but not 
cutaneous NFBs, suggesting their distinct 
cellular origin. Recently, we have identified 
another BC marker, Prss56, and developed 
a Prss56Cre mouse mutant allele to 
perform fate mapping studies. 
Interestingly, derivatives of Prss56-
expressing BCs migrate along peripheral 
nerves to the skin, where they give rise to 
SCs, endoneurial fibroblasts and 
neuro/gliogenic progenitors. Thus, BC 
derivatives are localized precisely where 

NF1 tumors arise. Here, we present a novel 
NF1 mouse model carrying Cre-inducible 
mutation of Nf1 in Prss56-expressing BC 
cells and all their derivatives on Nf1 
heterozygous and wild type background. 
Both types of mutants develop plexiform 
and cutaneous NFBs that recapitulate 
human NFBs. Overall, our model highlights 
BCs as the cellular origin of both types of 
NFB and provides an attractive genetic tool 
for future mechanistic and therapeutic 
studies of NF1-associated NFBs.
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Androgen-deprivation therapy (ADT) is a 
component of treatment prostate cancer, 
but it has also been associated with 
adverse effects on cardiovascular, 
metabolic system and body composition. 
We investigated the effect of an 
experimental exercise program on 
physical, biochemical, and molecular 
parameters in prostate cancer patients 
during ADT treatment to identify new 
biomarkers capable of evaluating early 
detection of cardiovascular pathological 
changes. In open two-armed study, male 
subjects were randomly assigned to 
experimental group (n=15, mean age 69,21, 
weight 94,0 kg, height 174,3 cm, BMI 
30,85kg/m2), which participated four 
months’ exercise program, and control 
group (n= 8, mean age 70,69, weight 
90,5kg, height 173,3cm, BMI 30,14kg/m2). 
In experimental group it was noticed 
significant increase of testosteronaemia 
(PRE: 0,352 nmol/l, POST: 0,689 nmol/l; 
p=0,021), significant decrease of 
insulinaemia (PRE: 23,336 mlU/l, POST: 
21,422 mlU/l; p=0,039) and there was no 
significant change in serum concentration 
of interleukin-6 (PRE: 3,256 pg/ml, POST: 
4,55 pg/ml; p=0,145). In control group we 
didn’t observe significant alteration in 
testosteronaemia (PRE: 0,450 nmol/l, 
POST: 0,449 nmol/l; p=0,637), either in 
insulinaemia (PRE: 26,279 mlU/l, POST: 
47,320 mlU/l; p= 0,363). There was 
significant increase in serum 
concentration of interleukin-6 (PRE: 2,799 
pg/ml, POST: 3,999 pg/ml; p=0,035). We 
didn’t notice alterations in serum 
concentration of PSA and cortisol in both 
groups. Plasma levels of selected 
microRNAs (miR-1, miR-29b, miR-133a) 

were significantly reduced in control group, 
despite of experimental group where 
increase in expression fold change of miR-
29b was significant and alterations notice 
in plasma levels of miR-1 and miR-133a 
wasn’t. We expect that experimental 
exercise can help mitigate adverse effects 
of ADT, and suggest that profiling of 
miRNA expression can be an important 
tool for diagnostics but additional 
measurements are necessary. This work 
was supported by projects APVV-14-0416.
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Recent research in athleticogenomics has 
begun to reveal how particular genetic 
polymorphisms may influence athletic 
status and confer an individual 
predisposition for better sports 
performances (Colombini A. et al., 2011; 
Gineviciene A. et al., 2014) . Genes are 
involved in muscle physiology, cell 
respiratory function, substrate supply and 
inflammatory response, significantly 
associated with a predisposition of elite 
athletes for sports in respect to their 
control counterparts (Hughes D., 2011). 
Today candidate genes responsible for the 
individual genetic predisposition to a 
particular sport are identified. Using 
genetic analysis, we can determine the 
type of physical activity, composition of 
muscle fibers and individual susceptibility 
to occupational diseases . For example, 
the skeletal muscle-specific isoform of 
AMPD is encoded by AMPD1. A nonsense 
mutation, C to T transition in nucleotide 34 
(C34T), in exon 2 of AMPD1 converts the 
CAA codon into the premature TAA stop-
codon, which results in a premature stop 
of protein synthesis and AMPD deficiency. 
It was shown that in elite endurance 
athletes, the frequency distribution of the 
mutant T allele is lower than in the general 
population (Rubio J. et. al., 2005). Genetic 
testing will allow to determine the future 
athletes from birth and to develop 
measures to prevent occupational 
diseases in the nearest future.
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To understand how chromosomal and 
chromatin contexts influence homologous 
recombination, we developed a new assay 
to score DSB induced recombination 
events between alleles located at different 
chromosomal positions. It allows us to 
measure recombination efficiency where a 
DSB can be induced at an 
intrachromosomic or at a subtelomeric 
position, and in which the spreading of 
heterochromatin in subtelomeric regions is 
modified through overexpression of Sir3. In 
addition, the assay allows assessment of 
the competition between two 
recombination pathways, gene conversion 
(GC) or break induced replication (BIR). We 
showed that subtelomeric DSBs are poorly 
repaired with internal donor site while a 
DSB at the same internal locus is 
efficiently repaired using the subtelomeric 
locus as a donor. We observe that BIR is 
the prominent repair pathway at 
subtelomeric DSB despite the presence of 
homology on both side of the break. We 
show that GC at subtelomeric DSB is 
limited by the physical distance between 
homologous sequence and by resection 
mediated loss of the telomeric fragment. 
Our analysis reveals that Exo1 and Sgs1 
mediated resection prevents GC at 
subtelomeric DSB. Heterochromatin 
spreading at the DSB site counteracts this 
negative effect by inhibiting Sgs1 and Exo1 
recruitment or activity. We also show that 
Mre11 is differentially required for 
intrachromosomic and subtelomeric DSB 

repair efficiency. Indeed, Mre11 ensures 
efficient intrachromosomic DSB repair, 
while subtelomeric DSB repair efficiency is 
not significantly affected in absence of 
Mre11. In addition, after subtelomeric DSB, 
Mre11 null mutant exhibits an asymmetric 
persistence of the telomeric proximal 
fragment compared to the centromeric 
proximal fragment. Moreover, we observe 
that Mre11 is required to efficiently repair 
heterochromatinized DSB. We will present 
our results dissecting how the different 
functions of Mre11 modulate subtelomeric 
DSB repair.

POSTER PRESENTATION
GENETICS & EPIGENETICS

SESSION 1  |  POSTER 35

Resection actors differentially regulate homologous 
recombination at subtelomeric DSB

Hélène Bordelet1, Amandine Batté1,2, Clémentine Brocas1, Angela Taddei3 and Karine Dubrana1

1 Laboratoire Instabilité Génétique et Organisation Nucléaire, CEA, UMR967, INSERM, Université Paris-Saclay, Fontenay-aux-Roses, 
France 2 Leiden University Medical Center (LUMC), Department of Toxicogenetics, Leiden, The Netherlands 3 Laboratoire 
compartimention et dynamique des fonctions nucléaires, Institut Curie, PSL Research University, Sorbonne Universités, UPMC Univ 
Paris 06, CNRS, UMR3664, F-75005 Paris, France

Helene Bordelet
helene.bordelet@cea.fr



111YRLS 2017 | Institut Imagine

A single nucleotide polymorphism (SNP) of 
the IL28B gene has been associated with 
response of patients with chronic hepatitis 
C to therapy with pegylated interferon and 
ribavirin in a heterogeneous population. 
The aim of our study was to evaluate Il28B 
gene (rs 8099917, rs 12979860) frequency 
in hepatitis C patients from Ukrainian 
population and the association between 
treatment efficiency and gene variant. The 
study included 230 patients diagnosed 
with HCV from different Ukraine regions. 
All of the patients were treated with PEG-
IFN + ribavirin (80 – 120 mg Pegintron + 
800-1200 mg Rebetol). According to our 
data, the frequency of polymorphisms of 
the gene Il28B (rs8099917) was: favorable 
variant T/T 63%; heterozygous variant T/G 
33%;the mutant version of G/G 4%. The 
frequency of polymorphisms of the gene 
Il28B (rs 12979860) was: favorable version 
of the C/C 45%; heterozygous variant С/Т 
42%; the mutant aleleТ/Т 13%. There was a 
clear correlation between sustained 
virologic response and rs8099917 
polymorphism in patients diagnosed with 
chronic hepatitis C in Ukrainian population. 
So genotyping of Il28B significant 
polymorphisms is a predictor for 
successive PEG-IFN + RBV treatment for 
HCV patients in Ukrainian population.

POSTER PRESENTATION
GENETICS & EPIGENETICS

SESSION 1  |  POSTER 36

Il28B gene polymorphism and HCV: gene frequency and 
treatment response in Ukrainian population

Olga Borysova

Odessa National University nd.a. Mechnikov I.I

Olga Borysova
olya1987-04@mail.ru



112 YRLS 2017 | Institut Imagine

Introduction: A gene family is a set of 
genes formed by duplication of a common 
ancestor originated from Whole Genome 
(WGD) or Small-Scale (SSD) duplications. 
The retention of duplicates in the genome 
may favor gain of functions and tissue-
specific expression contributing to 
organism evolution and complexity. Recent 
studies suggest that expression of SSDs is 
specific to the same tissue. Finally, 
duplicates are enriched in brain disease 
genes compared to singletons. Our 
objective is to better understand 
contributions of gene families to tissue 
differentiation and brain disease.

Material and methods: We carried out 
expression and tissue differentiation 
analyses of 13 brain sub-regions using 
RNA-Seq data from GTEx consortium. Co-
expression of gene families across brain 
regions was explored by weighted gene co-
expression network analysis and a tissue-
specificity score was computed by gene. 

Results: Duplicated genes better 
differentiate brain sub-regions than 
singletons based on their expression 
profiles and are more tissue-specific. We 
developed a resource on duplicated gene 
family expression in brain regions by 
integrating evolutionary, network co-
expression, tissue-specificity and disease 
information from existing databases and 
own studies. Analyses on our integrated 
data revealed that co-expressed families 

and brain diseases are significantly 
enriched in SSDs. Therefore co-expression 
of some families may reflect a specific 
expression of SSDs to the same tissue. 

Conclusion: We generated a unique 
resource on gene families to facilitate 
associations between evolutionary, tissue-
specificity, co-expression and brain 
disease characteristics. Interrogation of 
data integrated in the resource highlights 
new genes which may be susceptible to 
brain pathologies.
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Recent high-throughput sequencing 
studies between individuals of a given 
species have revealed extensive variation 
in gene expression as a consequence of 
segregating genetic variation within the 
population. Most of this regulatory genetic 
variation is in non-coding DNA, presumably 
disrupting the function of enhancer 
elements. However, understanding and 
predicting how genetic variants disrupts 
transcriptional regulation remains very 
poorly understood. The proposed project 
aims to get a mechanistic understanding 
of how natural genetic variation affects 
multiple layers of transcriptional 
regulation, using hybrid embryos of 
genetically distinct Drosophila isolated 
from a wild population. The use of hybrid 
individuals offers a powerful approach to 
dissect cis versus trans-regulatory 
mutations by obtaining allelic specific 
information across multiple steps of 
transcriptional regulation (e.g. allelic 
specific ATAC-seq, ChIP-seq, RNA-seq 
data). This also introduces a number of 
interesting bioinformatics challenges, 
including mapping allelic specific data and 
integrating multiple kinds of data (e.g. 
ChIP-Seq and RNA-Seq) with sequence 
specific information on genetic variants. 
We will particularly focus on the regulation 
of the early steps of mesoderm 
specification and muscle cell 
differentiation, occurring during stages 8 
to 12 in fly embryos. The integration of 
these various levels of regulation should 

lead to a more extensive view of the 
genetic bases influencing transcriptional 
regulation by simultaneously integrating 
data from gene expression, 
enhancer/promoter activity, transcription 
factor occupancy and chromatin state. 
Ultimately, the resulting knowledge will be 
used to refine our current predictive 
dynamical model for mesoderm 
specification. This project will be 
developed in close collaboration with 
Furlong's team at EMBL, Heidelberg, Ger-
many.
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Recessive dystrophic epidermolysis 
bullosa (RDEB) is one of the most severe 
skin diseases caused by loss-of-function 
mutations in COL7A1 encoding type VII 
collagen (C7). C7 forms anchoring fibrils 
which are essential structures for dermal-
epidermal adherence. Patients suffer since 
birth from skin and mucosal blistering and 
develop severe complications resulting in 
poor prognosis. Local and systemic 
delivery of bone marrow-derived 
mesenchymal stromal cells (BM-MSCs) 
has shown their potential to reduce skin 
inflammation and to improve skin 
regeneration and wound healing. Possible 
mechanisms of action include anti-
inflammatory properties of BM-MSCs, 
enhanced expression of endogenous C7 
through a paracrine effect, and/or C7 
expression by injected cells. Here, we aim 
at assessing C7 expression after local 
injections of BM-MSCs in a murine model 
for RDEB. Human BM-MSCs were grown in 
culture and expressed the established BM-
MSCs surface phenotype (CD45-, CD105+, 
CD90+, and CD73+). C7 transcript and 
protein levels of BM-MSCs were compared 
with normal human dermal fibroblasts in 
vitro and showed comparable expression 
of human C7 in platelet lysate culture 
conditions. The feasibility and efficacy of 
intradermal injections of BM-MSCs were 
evaluated in vivo using a xenograft murine 
model in which human RDEB skin 
equivalent is grafted onto immune-tolerant 
mice. Intradermal injection of a single dose 

of BM-MSCs within RDEB skin equivalent 
led to the production of human C7 by 
injected cells and C7 deposition at the 
dermal-epidermal junction until four 
months post-injection. Moreover, BM-
MSCs have been detected in the skin 
tissue until four months post-injection. 
These data indicate that intradermal 
injected BM-MSCs have the potential to 
express C7 and to improve epidermal-
dermal adhesion in RDEB patients.
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It has been shown that Forkhead boxL2 
gene (FOXL2) is a master gene for female 
gonadal development. Firstly, it is involved 
in ovarian determination (Boulanger et al., 
2014) and/or maintenance (Uhlenhaut et 
al., 2009), and secondly it is necessary for 
ovarian follicle growth (Crisponi et al., 
2001). Interestingly, long-range regulation 
of FOXL2 expression has been reported in 
different species. In goats, homozygous 
deletion lying at around 300 kb upstream 
of FOXL2 gene, is responsible for its 
silencing expression (Pailhoux et al., 
2001). In humans, various heterozygous 
long-range deletions have been shown to 
be responsible for decreasing FOXL2 
expression (Haene et al., 2009). To date, 
the Smallest Region of deletion Overlap 
(SRO) described in human patients, is a 7.4 
kb region, located at around 300 kb of 
FOXL2. Analyzes of the epigenetic marks 
around this region in human ovary (ChIP-
Seq, ENCODE data), or of its counterpart in 
mouse female gonad (ChIP-qPCR, 
personal data) revealed H3K27ac 
enrichment, which is an epigenetic 
modification preferentially observed on 
active gene enhancer or promoter. In order 
to prove that this region contains crucial 
enhancer(s), but also to demonstrate that 
long-range epigenetic modifications are 
able to control FOXL2 expression, we 
developed a program of epigenome 
editing. CRISPR/Cas9 technology has been 
previously deflected to induce epigenetic 
modifications at specific loci (Hilton et al., 
2015). Thus we designed several guide 
RNAs, coupled to a CRISPR/dCas9-p300 
which is capable to acetylate H3K27, 

which will be used in a cellular model. 
Different regions will be targeted, focusing 
on the most conserved elements of the 
SRO counterpart.
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C. glabrata is now the second agent 
responsible for opportunistic fungal 
infections after Candida albicans. In fungi, 
pathogenesis is accompanied by a lack of 
observation of sexual reproduction, in spite 
of the frequent presence of gene orthologs 
involved in this process. This presence has 
encouraged the search of sexual 
reproduction, and has resulted in the 
discovery of parasexual or rare sexual 
cycles in a number of species. Thus, C. 
glabrata possesses the homologs of most 
of the genes required for meiosis and 
fertilization, identified in the 
Saccharomyces cerevisiae model, to which 
it is closer, phylogenetically, than to C. 
albicans. Moreover, the gene encoding the 
Ho endonuclease, responsible for 
homothallism by mating type switching in 
S. cerevisiae, is present and well 
conserved. This endonuclease cuts the 
chromosome at the sexual locus (MAT) 
and thus initiates a mitotic gene 
conversion event using silent loci as the 
conversion template, and which results in 
a switch of mating type. However, in C. 
glabrata, there is no observed switch of 
mating type. We have shown that we can 
induce the switch of mating type in C. 
glabrata, by expressing the Ho 
endonuclease of S. cerevisiae. It induces a 
high mortality and unexpected events of 
gene conversion in silent loci. The most 
likely hypothesis, that mortality is related 
to these additional events of gene 
conversion, proves to be false, as indicated 
by our most recent experiments. We are 
testing two other hypotheses: the presence 
of an essential gene near the sexual locus 
MAT, and the inaccessibility of the matrix 
used for conversion. Futhermore, we are 

trying to determine if a donor preference 
exists in C. glabrata. In fact, in S. 
cerevisiae, a genomic region named 
recombination enhancer (RE) acts in cis to 
promote the use of sites located 
throughout the left arm of the 
chromosome III as donor templates during 
mating-type switching. In C. glabrata, no 
RE-like sequence has been discovered yet.
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Introduction:
Asthenozoospermia, defined by the 
reduction or the absence of motile 
spermatozoa in the ejaculate, is one of the 
most frequent cause of male infertility but 
only few genes have so far been formally 
implicated in this pathology. In 
collaboration with the reproductive biology 
center of the Cochin hospital, we 
established a cohort of 30 patients 
presenting severe asthenozoospermia 
associated with morphological 
abnormalities of the sperm flagella. Whole 
Exome Sequencing was performed for all 
patients and identified several strong 
candidate genes whose mutations are 
likely to be responsible for the phenotype.

Problem setting and objectives:
During my internship, I have studied one of 
those candidate genes, named FLAG, 
which encodes for a 55 kDa testis specific 
protein of unspecified function. The gene 
was found mutated in the consensus 
splice site of the 5th intron in one patient 
of our cohort; in addition, two patients also 
carrying truncating mutations were 
identified in a second cohort established 
by collaborators. The objectives of my 
work were to demonstrate the 
pathogenicity of the mutations and to 
characterize the phenotype of Flag-/- 
knock out mice generated in the 
laboratory.

Materials & Methods:
Human semen samples: RT-PCR, western 
blot and immunofluorescence analyses 
were performed on semen samples from 
the patient and compared to patterns 
obtained for control individuals.
Mutant Flag -/- mouse model: histology of 
the reproductive organs and sperm 
parameters were analyzed and compared 
to control littermates.

First results and Conclusion:
So far, we were able to demonstrate the 
existence of an abnormal transcript in 
sperm from the patient, leading to a 
premature stop codon. Using specific 
antibodies, we also demonstrated the 
absence of FLAG protein in patient sperm; 
thus confirming the pathogenicity of the 
mutations identified in FLAG.
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Vera Assmann - Regulation of CD83 expression in 
distinct human CD4+ T cell populations	 

Adrian Bekier - The interaction of human monocytes 
and lymphocytes with selected halophilic archaea, 
isolated from the Polish salt mine	 

Cindy Bokobza - MicroRNA and microglia in a model of 
neonatal white matter injury induced by inflammation : 
focus on microRNA 146b-5p.	 

Francis Bonnefoy - SuperMApo®: an innovative pro-
resolving complex biological medicinal product	 

Dylan Cherrier - Murine bone marrow ID2+ ILC 
progenitors display heterogenous lineage potentials

Cyril Clavel - Expression in polarized macrophages of 
the enzymes catalyzing citrullination of proteins 
targeted by rheumatoid arthritis-specific 
autoantibodies ACPA	 

Andreas Mayer - A well-adapting immune system 
optimally infers pathogen evolution	 

Rinat Nuriev - Type-specific immunoassay for the 
identification of Streptococcus pneumoniae capsular 
polysaccharides in body fluids	 

Félix Renaudin - The inflammatory potential of calcium 
pyrophosphate crystals depends on their capacity to 
induce NF-κB and MAPK pathways.	 

Mélanie Souyris -  Investigating X chromosome inacti-
vation escape of TLR7 in primary immune cells from 
women	
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Benoit Roch - XLF/Cernunnos deficiency in mice : 
investigation into an unexplained phenotype	 

Erminia Rubino - Negative regulation of type I IFN 
signaling: a new ncRNA network	

Ignacio Santecchia - Trained immunity is efficient to 
alleviate Leptospira interrogans infection in mice	

Andreas Wild - Elucidation of interaction partners and 
biological function of CD83

	 



Elise Biquand - Delineating the interplay between the 
PB2 protein of influenza A virus and the host Ubiquitin 
Proteasome System	 

Sylwia Joanna Chmielewska - Relationship of biofilm 
formation and different virulence genes among 
uropathogenic Escherichia coli isolated from patients 
with UTIs	 

Marie-Ange Dagnelie - Diversity of Propionibacterium 
acnes phylotypes according to body localization in 
acne patients versus healthy controls	 

Gabriela Greifova - Study of the metabolic production 
of Lactobacillus reuteri in connection with its 
antimicrobial and immunomodulatory potential	 

Anna Grosskopf - A conserved Eph-binding motif and 
novel interactions of the gH/gL glycoprotein complexes 
of KSHV and RRV – determinants of infectivity and 
tropism	

Ruben Halifa - Study of the motility of Leptospira biflexa 
by screening a library of mutants	 
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Angélique Igel-Egalon - Reversible unfolding of infectious 
prion assemblies reveals the existence of an oligomeric 
elementary brick	 

Dariusz Iwanow - Comparative analysis of the frequency 
of integrons classes 1, 2 and 3 and genomic cassette in 
Escherichia coli

Monika Emilia Król - Reduced virulence and plasmid-
mediated quinolone resistance among E. coli isolated 
from patients with community-acquired urinary tract 
infections	 

Julien Malet - Alteration of host cell proteome during 
infection by Listeria monocytogenes	 

Sofia Pombo - Identification of novel factors involved cell 
shape determination in Helicobacter pylori	 

Oumaïra Rahmouni - Research of Adherent Invasive 
Escherichia coli (AIEC) in patients with inflammatory 
bowel diseases.	

Olivier Schiettekatte - The gene content of lytic 
leptophages LE3 and LE4 is unrelated to other 
bacteriophages	

Anna Spier - The role of host cell mitochondrial 
bioenergetics in infection by Listeria monocytogenes	 

Mégane Védrine - Identification of bacterial genes 
involved in the recognition of Escherichia coli P4 by 
bovine mammary epithelial cells	

Crispin Zavala-Alvarado - Oxidative stress response in the 
virulence of Leptospira: The role of peroxide stress 
regulator(s?)	 
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Autoimmune disorders are often the 
consequence of the breakdown in 
mechanisms controlling tolerance, for 
which regulatory T cells (Tregs) are critical. 
Hence, the modulation of Tregs has been 
gaining interest as a therapeutic option. 
Previous data has shown that CD83 plays 
an important role in the function of 
activated Tregs, as the forced 
overexpression of CD83 in murine CD4+ T 
cells induced Foxp3 expression and 
conferred a regulatory phenotype. While 
the regulatory elements governing CD83 
expression in a cell type- and maturation- 
specific manner have been determined in 
DCs, they have not been identified in Tregs. 
Therefore, following an in-depth analysis of 
CD83 expression in human 
CD4+CD25+Foxp3+ Tregs compared to 
conventional CD4+ T cells (Tconvs), the 
regulatory elements at the CD83 gene 
locus of Tregs will be analysed by 
chromatin immunoprecipitation 
sequencing (ChIP-seq) experiments. 
Firstly, expanded Tregs and Tconvs were 
stimulated over a period of 1 to 96 hours 
and phenotypically characterized 
thereafter. Expanded and restimulated 
Tregs displayed markers characteristic for 
Tregs in contrast to Tconvs and 
upregulated CD83 expression on mRNA 
and protein level upon activation, the 
mRNA expression peaking at three hours 
post-stimulation. The CD83 expression of 
both expanded CD4+ T cell populations 
was also comparable to their freshly 

isolated counterparts. Furthermore, 
expanded Tregs were shown to be highly 
functional in suppression assays and 
secreted soluble CD83, IL-10 and TGF-β 
into the supernatant. These stable, highly 
suppressive Tregs were then used in 
experiments to identify regulatory 
elements at the CD83 gene locus using 
ChIP-seq. This gives insight into how CD83 
expression is regulated in Tregs so that the 
CD83 promoter, in combination with the 
identified regulatory elements, may be 
used in the future for transcriptional 
targeting of Tregs to modulate their 
function as a new therapeutic option for 
patients with autoimmune diseases.

POSTER PRESENTATION
IMMUNOLOGY & INFECTIOUS 
DISEASES

SESSION 2  |  POSTER 01

Regulation of CD83 expression in distinct human CD4+ T 
cell populations

Vera E. Assmann (1), Petra Hoffmann (2), Mathias Edinger (2), Michael Rehli (2), Marcello F. Stein 
(1), Andrea Deinzer (1), Julia Michalski (1), Alexander Steinkasserer (1), and Ilka Knippertz (1)

(1) Department of Immune Modulation at the Department of Dermatology, University Hospital Erlangen, D-91052 Erlangen, Germany; 
(2) Department Internal Medicine III, Regensburg University Hospital, D-935053 Regensburg, Germany

Vera Assmann
vera.assmann@uk-erlangen.de



123YRLS 2017 | Institut Imagine

Background: The archaea along with 
bacteria and eukarya are the three 
domains of life which inhabit variable 
natural environments, like carbon, salt or 
metal mines, brine deposits, caves or hot 
springs. Two new strains of halophilic 
archaea: Halorhabdus rudnickae WSM-64T 
and WSM-66, have been isolated from the 
hypersaline environment in Barycz mining 
area belonging to Salt Mine Company 
called “Wieliczka”, in Poland. 

Objective: The aim of this study was to 
investigate the effect of H. rudnickae WSM-
64T and WSM-66 on monocytes and 
lymphocytes isolated from human blood. 
Methods: The study was performed in 
healthy subjects (25-30 years old). CD14+ 
monocytes were separated from human 
blood with immunomagnetic MACS® Cell 
Separation system and stimulated for 24h 
with WSM-64T and WSM-66. The 
expression of CD14, TLR2, CD86, CD80 and 
HLA-DR, on stimulated and unstimulated 
monocytes, was performed by flow 
cytometry. Lymphocyte proliferation assay 
was used using the tritiated thymidine 
[3H]TdR and determined by liquid 
scintillation counter. 

Results: The percentage of CD14 
expression on the surface of unstimulated 
and WSM-64T and WSM-66-stimulated 
monocytes was about 65%. No significant 

changes in the percentage of monocytes 
with the expression of CD86, CD80 and 
HLA-DR under stimulation or not with 
halophilic antigens, was noted. In contrast, 
significant increase of TLR2 was 
demonstrated on WSM-64T and WSM-66-
pulsed monocytes compared to 
unstimulated monocytes. Interestingly, 
both WSM-64T and WSM-66 strains 
significantly increased the proliferative 
response of lymphocytes (2679±754) and 
(2922±943), respectively, compared to 
unstimulated cells (1159±336). 

Conclusions: Halophilic H. rudnickae WSM-
64T and WSM-66 strains displayed in vitro 
the ability to stimulate strongly the 
proliferation of lymphocytes and to 
activate the mechanisms of innate 
immune response through TLR2 receptor. 
Further studies are required to a 
comprehensive understanding of their 
interaction with human cells.
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Preterm birth is one of the leading causes 
of pediatric neurological damages 
worldwide. Perinatal inflammation is now 
acknowledged as a major risk factor from 
preterm delivery and neurological deficits. 
Systemic-inflammation inducing 
neuroinflammation mostly occur through 
perinatal infections. Such inflammation 
can alter programming of the developing 
brain through microglia activation, the 
brain resident macrophages, which can 
induce myelination defects leading to 
white matter injury (WMI). During the last 
decade, microRNA has been described as 
post-transcriptional modulators of gene 
expression. The goal of the present study 
was to determine the role of microRNA 
(miRNA) in the microglial activation during 
perinatal neuroinflammation. We assessed 
the overall role of microRNAs in microglia 
activation and WMI using mice with a 
microglial DICER deficit, the enzyme 
responsible of miRNA maturation. Our 
micro-transcriptome analysis by 
microarray of magnetically sorted 
microglia from a neonatal WMI mouse 
model enlight miRNA-146b-5p as 
candidate due to (1) its robust up-
regulation during inflammation and (2) its 
anti-inflammatory properties described in 
literature. Our results demonstrated that a 
depletion of DICER in microglia inhibited 
microglia activation and WMI. The miRNA-
146b expression was correlated with the 
overexpression of mRNA encoding anti-
inflammatory markers suggesting that it 
might be a good candidate to enhance 
microglia anti-inflammatory response. 
Overexpression of exogenous miRNA-146b 

in microglia using 3DNA nanoparticles 
seemed to be able to reduce microglial 
activation in vitro and in vivo in the WMI 
model. These finding support the 
hypothesis that miRNA play a key role in 
neuroinflammation and could be a target 
to reduce the incidence and the severity of 
perinatal brain injuries.
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The inflammatory response is a natural 
reaction of the organism to damage. A 
defect in the phase of resolution of 
inflammation can be the cause of a 
chronic inflammation, potentially 
deleterious as in multiple sclerosis, 
psoriasis, or rheumatoid arthritis. 
SuperMApo®, a supernatant issued from 
the coculture of macrophages and 
apoptotic cells, makes it possible to mimic 
the resolution of inflammation in vitro via 
the large number of factors produced. This 
work investigate the therapeutic effects of 
SuperMApo® and its mechanisms of 
action in a preclinical model of rheumatoid 
arthritis.

The effect of administration of 
SuperMApo® is evaluated in murine model 
of arthritis induced by bovine collagen type 
II. The maturation and response to Toll Like 
Receptor (TLR) ligands of antigen 
presenting cells (APC), polarization of T 
lymphocytes (LT) as well as their specific 
response to collagen are analyzed by 
cytometry.

Administration of SuperMApo® 
significantly reduces the clinical score of 
mice in the long term. The splenic APCs 
from the treated mice are less sensitive to 
TLR-L activation. These APCs are also able 
to induce regulatory T cells (Treg) in vitro, 
to the detriment of effectors T cells. This 
shows a reprogramming of the APCs 
toward a tolerogenic profile. Moreover 
Tregs from SuperMApo®-treated mice are 
capable of inhibiting collagen-specific APC 

/ T cells coculture as opposed to untreated 
mouse Tregs. The depletion of TGF-β in 
SuperMApo® inhibits its effects on both 
clinical score and cellular mechanism. 
TGF-β injected alone into arthritic mice 
does not mimic the effect of SuperMApo®. 
It remains to identify other actors. These 
results demonstrate the effectiveness of 
SuperMApo® in the resolution of 
inflammation and its potential clinical ap-
plications.
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Innate lymphoid cells (ILC) form a recently 
described family of hematopoietic cells 
that are able to rapidly produce a specific 
set of effector cytokines in response to 
infection or injury. In the adult, ILCs are 
generated in the bone marrow, and rely on 
the expression of various transcription 
factors (TF) to instruct their differentiation. 
The transcriptional repressor Id2 has been 
shown to be one of the major genes 
involved in this regulation. Using a new 
Id2RFP reporter mouse strain, we 
demonstrate that Id2+ ILC progenitors 
(ILCP) in the bone marrow are able to give 
rise to all ILC subsets in vitro and in vivo. 
Nevertheless, this population appeared 
highly heterogeneous as evidenced by 
single cell cultures of Id2+ ILCP that were 
able to generate diverse mature ILCs. In 
order to improve our resolution of the ILCP 
compartment, we generated multi-TF 
reporter mice and demonstrate that 
Id2+PLZF+ ILC progenitors include uni-
potent and multi-potent committed ILCP 
and also retain significant NK cell potential 
  in vitro and in vivo. Taken together, our 
results refine the ILC differentiation model 
in mice, and suggest that PLZF+ 
progenitors might not be restricted to 
helper ILCs, but may also give rise to NK 
cells. Multi-TF reporter mice should 
provide useful new tools to dissect ILCP 
trajectories during ILC differentiation.
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Murine bone marrow ID2+ ILC progenitors display 
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Rheumatoid arthritis (RA) is the most 
frequent human autoimmune disease. 
Autoantibodies to citrullinated proteins 
(ACPA) are specifically associated to RA 
and probably involved in its 
pathophysiology. ACPA are produced 
locally in the inflamed synovial tissue (ST). 
We demonstrated that peptidylarginine 
deiminases (PAD) 2 and 4 are responsible 
for fibrin citrullination in ST and therefore 
for genesis of the target epitopes of ACPA. 
PAD2 and 4 are expressed in the intima 
and the subintimal inflammatory infiltrates, 
essentially by CD68+ mononuclear cells. 
Macrophages (MΦ) of the ST are therefore 
probably responsible for the synthesis and 
extracellular release of PADs in the 
synovial interstitium, then of citrullination 
of the fibrin deposits. By stimulating 
monocyte-derived MΦ from healthy donors 
or from RA patients with ACPA-containing 
immune complexes (ACPA-IC), we 
demonstrated their proinflammatory 
activity. Recently, we proposed a strategy 
to generate various subsets of MΦ in the 
presence of IFN-γ, IL-4, IL-10 or M-CSF, and 
showed that the phenotype of these 
polarized MΦ greatly influences their 
cytokine responses to ACPA-IC.

The aim of the current study is to evaluate 
expression of PAD2 and 4 by the subsets 
of polarized MΦ. Our preliminary results 
indicate that the PADI2 and 4 genes are 
expressed in monocytes and that PAD2 
and 4 are immunodetected in these cells. 

In the different subsets of MΦ, the PADI2 
gene is expressed more weakly than in the 
related monocytes. By contrast, the PADI4 
gene expression is suppressed in all the 
MΦ subsets except the IFN-γ MΦ where 
PADI4 mRNAs are weakly detected. 
Consistently with mRNA expression, PAD2 
is expressed in the various MΦ while PAD4 
is not detected except for the IFN-γ subset. 
This study will provide a better appraisal of 
cellular factors regulating expression of 
PADs, the enzymes that generate the 
peptidic epitopes targeted by ACPA. It 
could provide basic data allowing new 
therapeutic approach for RA to be devel-
oped.
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The adaptive immune system uses its past 
experience of pathogens to prepare for 
future infections. How much can the 
adaptive immune system learn about the 
statistics of dynamically changing 
pathogenic environments from relatively 
sparse sampling? And how should it use 
the acquired knowledge to adapt its 
repertoire of lymphocyte receptor 
specificities for best protection? Here, we 
answer these questions by introducing a 
Bayesian framework for predicting optimal 
repertoires that combines information 
from past pathogen encounters with prior 
knowledge about typical pathogen 
statistics. We show that optimal repertoire 
dynamics follow three design principles: 
immunological memory is kept by 
proliferating cells that have recognized 
pathogens, memory production is smaller 
for reinfections to insure the repertoire 
remains sufficiently broad, and memory 
decays on a time-scale tuned to how fast 
pathogenic environments change. In the 
light of these principles we contrast 
putative population dynamics of 
lymphocytes. Our results show that is 
beneficial to have two independently 
limited types of lymphocytes, which we 
might identify with the naive and memory 
cells of adaptive immunity. We further 
demonstrate that to explain the observed 
benefits of immunological memory 
pathogenic environments need to be highly 
sparse. The Bayesian perspective on 
immunological memory we propose 
rationalizes a number of salient features of 
adaptive immunity and provides a 
conceptual framework suggesting further 
experiments.
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Introduction. The qualitative and 
quantitative evaluation of pneumococcal 
type-specific polysaccharide antigens is 
essential in epidemiological surveys and in 
clinical efficacy trials with conjugate 
vaccines. Tests based on the detection of 
antigens in serum or urine make it possible 
to distinguish carriage and disease rapidly. 
The aim of this study was to develop type-
specific immunoassay suitable for S. 
pneumoniae capsular polysaccharides 
detection in body fluids.

Materials and Methods. As model antigens 
we chose capsular polysaccharides of S. 
pneumoniae serotype 9N (Ps9N) and 3 
(Ps3). We prepared conjugates of these 
polysaccharides to be used as an 
immobilized antigen in competitive ELISA 
with rabbit polyclonal antibodies. 
Sensitivity and specificity of developed 
immunoassay variants for purified 
polysaccharide antigens in different body 
fluids were evaluated. The additional tests 
for sensitivity and specificity were carried 
out using pneumococcal bacterial cell 
suspensions.

Results. Sensitivity (IC50) of the assays for 
purified polysaccharides in buffer solution 
varied from 33 ng/ml to 56 ng/ml, and the 
limit of detection (IC80) from 2,5 to 6 
ng/ml. Sensitivity for purified 
polysaccharides in body fluids did not 
differ noticeably compared with sensitivity 
in buffer solution. The cross-reactivity 
examinations with polysaccharides from 
other serotypes of S. pneumoniae showed 
absolute type-specificity of the assay. The 

method is also applicable for quantitative 
type-specific detection of S. pneumoniae 
bacterial cells with sensitivity varying from 
105 to 2x106 bacterial cells per ml. 

Conclusion. The developed competitive 
ELISA is suitable for the type-specific 
detection of S.pneumoniae capsular 
polysaccharides and bacterial cells in 
different body fluids. Using the described 
design, it is possible to develop 
immunoassay formats for almost all of the 
other S.pneumoniae serotypes.
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Background: Monoclinic and triclinic 
calcium pyrophosphate (mCPP, tCPP) 
crystals differentially induce interleukin 
(IL)-1β production which is a two-step 
process involving NF-κB and NLRP3 
inflammasome activation. 

Objectives: To assess the intracellular 
pathways involved in IL-1β production 
induced by different CPP crystals.

Methods: m-, t-CPP and monosodium urate 
(MSU) crystals were used, in vitro, to 
stimulate THP-1 cell line and mouse bone 
marrow-derived macrophages (BMDM) in 
the presence or not of pharmacological 
inhibitors: NF-κB, MAPK (p38, JNK, 
p42/44). Inflammatory cytokine gene 
expressions were assessed by qRT-PCR, IL-
1β or IL-8 production by ELISA, MAPK 
phosphorylation by immunoblot. NF-κB 
activation was quantified in THP-1 cells 
containing a gene reporter plasmid. In vivo, 
we used murine air pouch model. 

Results: in vitro m-CPP crystals were the 
most inflammatory andinduced a higher 
expression of inflammatory genes, a 
higher production of IL-8 and IL-1β a higher 
expression of NLRP3 proteinand a higher 
activation of p38, p42-44 and JNK MAPKs 
and NF-κBthan other crystals. Inhibition 
MAPKs decreased CPP crystal-induced 
NF-κBactivation and IL-1b production. 
Moreover, inhibition of NF-κB completely 
abrogated IL-1β and IL-8 secretion and pro-

IL-1β synthesis induced by CPP crystals. In 
vivoinflammation induced by m-CPP 
crystals was more important than t-CPP 
crystals and was dramatically decreased 
by NF-κBinhibitor. 

Conclusion:The inflammatory potential of 
CPP crystals relied on their capacity to 
induce MAPK and NF-κBpathways.
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Women respond to infections more 
vigorously than men, but are also more 
susceptible to autoimmune diseases. 
Evidence exists that inflammation and 
immune activation are regulated by sex-
linked factors, such as sex-hormones and 
the X chromosome loci, which contain 
genes directly or indirectly related to 
immunity. Among them, Toll-like receptors 
(TLR) 7 and TLR8, that recognize single-
stranded RNA from pathogens or self. Up-
regulated expression of TLR7 has been 
shown to trigger disease development in 
experimental models of systemic lupus 
erythematous (SLE), an autoimmune 
disease that preferentially affects women. 
X-chromosome inactivation (XCI) escape 
has been proposed as a mechanism 
contributing to this sexual dimorphism. 
Using complementary state-of-the art 
approaches we investigated at the single 
cell level whether TLR7 gene escape XCI in 
primary immune cells from women, and 
the functional consequences of XCI 
escape of TLR7 on the adaptive and innate 
immune responses of B lymphocytes.
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XLF/Cernunnos is part of the core proteins 
of the c-NHEJ pathway but, unlike other 
key proteins of c-NHEJ (Artemis, 
DNAPKcs, Ligase 4), XLF appears 
dispensable for V(D)J recombinaison in 
mice. XLF –KO mice exhibit a unique and 
unexplained phenotype with no 
immunodeficiency other than a mild 
lymphopenia due to thymocyte decreased 
viability. Mouse XLF –KO thymocytes are 
characterized by normal proliferation, a 
constitutive activation of the p53 pathway, 
and a TCRα repertoire bias, with an 
overrepresentation of proximal Vα-Jα 
rearrangements and a lack of distal Vα-Jα 
rearrangements. To explain this phenotype, 
we can make the hypothesis of 1) a very 
mild V(D)J recombination default in vivo, 
or 2) an accumulation of unrepaired DNA-
DSB during TCRα mediated positive 
selection of double positive (DP) 
thymocytes, which is concomitant to TCRα 
rearrangements. Indeed, DNA-dsb related 
to early and intense signalling have been 
discovered in several experimental 
settings (neurons; HEK293; prostate and 
breast cells). To assess these hypotheses, 
we crossed XLF mice with MHC class I 
class II –KO mice, to suppress thymocyte 
TCRαβ signalling during positive selection. 
Surprisingly, the MHCI-II/XLF –KO showed 
an even stronger thymocyte loss of 
viability in vivo and in vitro, no rescue of 
the skewed Vα-Jα repertoire, and normal in 
vitro CD3 T cell activation. Instead, we 
observe the retention of 1 to 2 γH2AX and 
phosphoDNAPKcs DNA damage induced 
foci in XLF and MHCI-II/XLF –KO 
thymocytes and a partial block at the DN3a 

thymic stage, during which V(D)J 
recombination of the TCRα locus occurs. 
Together, these results suggest that XLF 
thymocyte loss of viability is not the 
consequence of a TCRαβ signalling defect 
during positive selection, but rather an in 
vivo subefficient V(D)J recombination that 
leads to thymocyte apoptosis and 
maturation blockage.
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Type I interferons (here IFN) contribute to 
innate defense against viruses and to 
development of adaptive antimicrobial and 
antitumor immunity. IFN regulate 
homeostasis, differentiation and function 
of a variety of cell lineages by inducing 
transcription of hundreds of IFN-
stimulated genes. IFN action is rapid but 
transient and highly controlled. Hence, if 
the production of IFN - or the response - is 
dysregulated, altered immune responses 
and pathogenic processes can occur. Our 
laboratory has studied the regulation of 
IFN signaling in humans and in particular 
the functioning of a key negative feedback 
regulator, USP18, at the protein level.
We are now addressing the possibility of 
additional layers of regulation of USP18 at 
the mRNA level, exploring a putative non 
coding RNA network. Through 
bioinformatic analysis we were able to 
select 5 miRNAs, predicted to target with 
high confidence the 3’UTR of USP18. We 
are presently testing the effect of these 
miRNAs on expression of USP18 at mRNA 
and protein levels. Using public databases 
and bioinformatic tools, we have also 
gathered information on a predicted 
LincRNA (long intergenic non coding RNA) 
that may regulate USP18. Given the high 
sequence similarity of this LincRNA with 
USP18 mRNA, we postulate that it could 
act directly or indirectly - through 
interaction with miRNAs - on USP18 level. 
We will experimentally validate the 
existence of this ncRNAs network and 
study its influence on IFN response, both in 
physiological and pathological conditions.
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Leptospira interrogans (L. interrogans) are 
pathogenic spirochetes, responsible for a 
worldwide zoonosis known as 
leptospirosis. Trained immunity is 
characterized by the epigenetic and 
metabolic rewiring of innate immune cells 
in response to a first stimulation, that 
results in an increased pro-inflammatory 
response to a second insult. Previous 
study showed that oral treatments with a 
probiotic bacterium is efficient to alleviate 
experimental leptospirosis in mice. This 
effect has been linked to myeloid cells and 
is potentially dependent on Nod2 and 
TLR2. We used a synthetic TLR2-Nod2 
agonist (CL429) to pre-treat mice via the 
intraperitoneal (IP) route twice before IP 
infection with a bioluminescent strain. The 
CL429 group showed a significant 
reduction in the systemic bacterial load at 
day 2 and 3 post infection (pi) compared 
with the PBS group. 15 days pi the CL429 
group showed a kidney load that was 
significantly reduced. Unexpectedly, the 
level of kidney load 30 days pi were 
equivalent in both groups.To understand 
this effect, treated animals were sacrificed 
and peritoneal macrophages (PM) and 
spleen cells (SC) were seeded and re-
challenged for 24 hours. We found an 
increased response in trained PM in terms 
of secretion of nitric oxide (NO), pro-
inflammatory cytokines (IL-6) and 
chemokines (RANTES) compared to the 
PBS group, although the production of the 
KC chemokine was equivalent. We also 
found an increased secretion of IFN-
gamma by SC.To conclude, these data 
suggest that the positive effect of CL429 

treatment in vivo is most probably due to 
training of innate immune cells. Ex vivo 
data suggest that this might be due to a 
better pro-inflammatory response and NO 
production by trained PM. The increased 
IFN-gamma production by SC shows that 
the effect of the training is systemic, and 
might be responsible for PM activation. All 
together, these preliminary data suggest 
that trained immunity could be used as 
novel strategy to control L. interrogans in-
fections.
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Mature dendritic cells (DCs) are the most 
potent known antigen-presenting cells 
(APC) of the immune system being the 
only APCs that are able to activate naïve T 
cells. The best characterized surface 
marker of mature DCs is CD83. Membrane-
bound CD83 is largely connected with 
immune-stimulatory capacity of DCs, 
whereas a soluble form of CD83 (sCD83) 
was shown to have protective 
immunomodulatory effects in animal 
models of autoimmunity and 
transplantation. However, the precise 
molecular mode of sCD83 is still not fully 
understood as sCD83 binding partners are 
largely unknown. Identification of 
interaction partners is mandatory to 
elucidate the mechanism by which sCD83 
exerts its effects to exploit the high 
potential for clinical application. To this 
end, we used a novel technique called 
ligand-based receptor capture (LRC) which 
allows identification of protein-protein-
interactions on living cells. Within this 
project we identified several potential 
targets of sCD83 that now will be tested in 
various settings for their ability to bind to 
sCD83, thus verifying them as bona fide 
interaction partners. These experiments 
comprise amongst others ELISA, co-
immunoprecipitation and 
immunofluorescence. In a next step, the 
validated interaction partners will be 
further characterized with respect to 
functional aspects such as cytokine 
production and T cell stimulation. This will 
provide further insights into the mode of 
action of sCD83 and will help to better 
exploit its therapeutic potential.
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The Ubiquitin-Proteasome system (UPS) 
regulates diverse cell functions, by 
inducing protein degradation, mediating 
protein activation or shaping their sub-
cellular localization. Accordingly, UPS 
hijacking is a recurrent theme in viral life 
cycles. Indeed, eukaryotic viruses 
manipulate protein ubiquitination in 
various ways. Recent evidence indicates 
that an intricate regulatory network 
involving viral proteins and the cellular UPS 
is likely to contribute to viral replication 
and immune evasion of influenza A 
viruses. However, usurpation of the host 
UPS by influenza A viruses is far from 
being comprehensively deciphered.

To gain better understanding, we assessed 
the interplay between the human UPS and 
the PB2 subunit of the influenza A virus 
polymerase through a global proteomic 
profiling approach. For that purpose, an 
UPS-dedicated library of 572 human 
cDNAs, was constituted. In an initial 
screen, UPS factors were challenged using 
a high-throughput split luciferase assay for 
interaction with the PB2 protein from 6 
influenza A strains of different 
pathogenicity in human. Functional 
importance of interactors was tested by 
siRNA-mediated knock down experiments 
using luciferase tagged recombinant IAV 
viruses.

A total of 105 UPS factors emerged as 
potential PB2 partners, of which 49 were 

validated as high-confidence PB2 partners 
for at least one of the strains. Further 
comparison of interaction profiles of the 6 
PB2 with the UPS by hierarchical clustering 
revealed an interaction dendogram fitting 
with the phylogeny of the strains. 
Interactomic and RNAi approaches will be 
presented for the whole library with 
highlight on the deubiquitinases (DUBs). A 
specific subset of 8 PB2 interacting DUBs 
was identified, including two DUBs found 
up-regulated during IAV infection by 
others. Functional experiments indicate 
that several DUBs contribute to the IAV 
multiplication.
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Uropathogenic Escherichia coli (UPEC) can 
be considered one of the major agent of 
urinary tract infections (UTIs). The ability 
of UPEC to grow and persists as biofilms 
seems to be an important factor involved 
in the severity of UTIs and antimicrobial 
resistance.

The crucial aims of the present study were 
to investigate the relationship between 
virulence factors and biofilm formation of 
E. coli belonged to phylogenetic group B2, 
isolated from patients with community-
acquired UTIs.

The total of 79 E. coli collected from 
outpatients with UTI in Bialystok in 2015 
were studied. The significant bacteriuria 
was determined by Hoeprich method. 
Identification of E. coli was performed 
using biochemical tests and MALDI-TOF 
MF. Multiplex PCR was used to detect 
virulence genes (fimH, papC, sfaDE, afaBC 
iroN, irp2, hlyA, cnf1, vat, traT, agn43, usp). 
Evaluation of antibiotic resistance was 
performed by disc diffusion method 
according to EUCAST criteria. Moreover, 
biofilm formation by E. coli was studied by 
confocal microscope LEXT OLS4000. The 
data were analyzed by Statistica using Chi-
square test (p<0,05).

From 79 E. coli belonged to phylogenetic 
B2 group, 89.0% were shown to be strong 
biofilm producers. The genes fimH, sfaDE 
and agn43 were detected in 89.0%, 88.2%, 

85.5% of isolates, respectively. 
Furthermore, the presence of these 
virulence genes coincides with in vitro 
biofilm formation. What is more, strong E. 
coli biofilm producers were more resistant 
to antimicrobial agents: amoxicillin with 
clavulanic acid, 
trimethoprim/sulfamethoxazole, 
ciprofloxacin and nalidixic acid than the 
weak biofilm producers.

Results showed a positive correlation 
between biofilm formation and presence 
of type 1, S fimbriae, agn43 among UPEC. 
Moreover, biofilm producers were more 
resistant to antimicrobial agents (B-
lactams, trimethoprim / sulfamethoxazole, 
quinolones). Therefore, the biofilm 
formation by UPEC may lead to serious 
threat which complicates the appropriate 
treatment of UTIs.
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The human skin is a crucial barrier organ 
made of symbiotic relationships between 
microbial communities constantly 
communicating with the host through 
complex signals supplied by the innate and 
adaptive immune systems. Many studies 
highlight the differences of cutaneous 
microbiote according to body localization. 
Propionibacterium acnes (P. acnes) is a 
major member of the normal skin flora, 
subdivided into 6 main phylotypes (IA1, 
IA2, IB, IC, II and III). Acne is a common 
skin disease characterized by 
inflammatory lesions mainly on the face, 
the back, and the trunk. Interestingly, the 
link between P. acnes subgroups and acne 
physiopathology needs further 
investigations, especially P. acnes 
phylotypes distribution among the human 
body, which has never been studied before.

In this work, we examined which P. acnes 
phylotypes and Clonal Complexes/SLST-
types were found according to body 
localization (back and face) in acne versus 
healthy individuals. Acne (n=24) and 
healthy (n=12) individuals were selected 
according to medical criteria. Cutaneous 
microbiote was sampled from each group 
on back and face. After culture, 
predominant P. acnes strains were isolated 
and identified. In total, we characterized 68 
P. acnes strains according to Single Locus 
Sequence-based Typing (SLST) and 
Multilocus Sequence Typing (MLST) 
methods.

Healthy group demonstrated mainly 
phylotypes IA1 (39.1%) and II (43.4%) 
compared to an extreme predominance of 
phylotype IA1 in acne group (84.4%), 
especially on back zone (95.6%). There 
was a higher diversity of phylotypes on 
face versus back zone, in both groups. In 
addition, we discovered six new P. acnes 
SLST-types associated with phylotypes 
IA1, IA2, II and III. Overall, our data show 
that severe back acne is associated with P. 
acnes phylotypes diversity loss, and a 
strong predominance of IA1 
phylotype/CC18 lineage that provides a 
better understanding of anatomic 
distribution of dominant clones in acne 
and skin colonization by P. acnes sub-
groups.
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In the past few decades, Lactobacillus 
reuteri strains have received a great deal of 
attention, because of their health 
promoting properties. In our research, we 
investigated the metabolic production of 
four strains of Lactobacillus reuteri (L. 
reuteri E, L. reuteri KO5, L. reuteri CCM 3625 
and L. reuteri ATCC 55730), that is closely 
related to the complex antimicrobial and 
immunomodulatory effect of diverse 
lactobacilli strains. We focused on short-
chain fatty acids, ethanol, reuterin and 
biogenic amines. It has been shown that 
all tested L. reuteri strains metabolized 
glucose in current production of lactic acid, 
acetic acid (major products) and ethanol 
only if glycerol was added to the cultivation 
media. Absence of glycerol extremely 
decrease the production of acetic acid 
from glucose and shortly increase its 
formation from citrate present in 
cultivation media. Phenyllactic acid was 
produced by all tested strains and all 
tested strains produced reuterin except L. 
reuteri CCM 3625. The complex 
antimicrobial ability of tested lactobacilli 
was determined using the dual-culture 
overlay diffusion method against 6 
indicator bacteria and 5 indicator moulds. 
In comparison to the referential L. reuteri 
ATCC 55730, the growth of Escherichia coli 
CCM 3988, Pseudomonas aeruginosa CCM 
3955 and Alternaria alternata CCM F-128 
was the most inhibited. Finally, L. reuteri 
CCM 3625 was able to produce tyramine 
and L. reuteri E and L. reuteri KO5 were able 

to produce histamine – a potent 
immunomodulatory compound. After 
anaerobic cultivation (24 h), the histamine 
alone (derived from analysed L. reuteri) or 
histamine/tyramine in mixture significantly 
decreased the lysozyme and peroxidase 
activity (p≤0,001) in comparison with the 
control sample in vitro, as well as the 
activities of antioxidant enzymes. The 
phagocytic activity wasn't influenced by 
histamine in vitro.

This work was supported by a grant from 
the Ministry of Education of the Slovak 
Republic, VEGA 1/0569/16.
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Kaposi’s sarcoma-associated herpesvirus 
(KSHV) is a human oncogenic virus 
associated with Kaposi’s sarcoma and two 
B-cell proliferative disorders. The rhesus 
monkey rhadinovirus (RRV) is a closely 
related γ2-herpesvirus and animal model 
virus for KSHV. Eph family receptor 
tyrosine kinases (Ephs) are cellular 
receptors for the gH/gL glycoprotein 
complex of KSHV (Hahn et al, 2012) and 
RRV (Hahn et al, 2013). Through 
comparative sequence analysis and 
mutational screens of gH/gL complexes, 
we identified conserved residues in the N-
terminal domain of gH that are critical for 
Eph-binding. Based on these results, we 
created Eph binding-deficient RRV and 
KSHV mutants which were found to be 
infective on many cell types, exhibiting 
normal attachment but a strong defect in 
infectivity. Also, KSHV and RRV mutants 
were not inhibited by blockade of the Eph 
interaction, confirming de-targeting from 
these receptors. In the case of RRV we 
found a drastic reduction in the ability of 
Eph binding-negative mutants to infect 
endothelial cells when compared to 
fibroblasts. Together with the observation 
that subpopulations of endothelial cells 
remained refractory to infection, this 
confirms the essential nature of the Eph-
interaction for infection of endothelial cells 
by RRV. Additionally, this establishes the 
existence of Eph-independent entry 
mechanisms suggesting the use of 
alternative receptors for infection of 

certain cell types. Compatible with the 
latter hypothesis, we identified Plxdc2 as a 
candidate receptor that binds to the N-
terminal region of RRV gH. Currently, we 
are further investigating the role of 
different receptors in regard to infection 
and signaling. Taken together, our results i) 
establish the N-terminal domain of the 
rhadinoviral gH/gL complex as a 
conserved receptor-binding domain, ii) 
identify a critical and conserved Eph-
binding motif present on KSHV and RRV 
gH and iii) demonstrate interactions with 
additional cellular factors by the same 
domain of RRV gH/gL.

POSTER PRESENTATION
MICROBIOLOGY & HOST-PATHOGEN 
INTERACTIONS

SESSION 2  |  POSTER 19

A conserved Eph-binding motif and novel interactions of 
the gH/gL glycoprotein complexes of KSHV and RRV – 
determinants of infectivity and tropism

Anna K. Grosskopf (1), Armin Ensser (2), Sarah Schlagowski (1), Ronald C. Desrosiers (3), and 
Alexander S. Hahn (1)

(1) German Primate Center, Goettingen (2) Institute of Clinical and Molecular Virology, FAU Erlangen (3) Miller School of Medicine, 
University of Miami

Anna Grosskopf
agrosskopf@dpz.eu



141YRLS 2017 | Institut Imagine

Leptospirosis is an emergent zoonosis, 
worldwide spread, that mostly affect 
tropical areas, and is caused by 
pathogenic Leptospira. Leptospirosis is 
estimated to cause more than one million 
severe cases with approximately 60,000 
deaths per year. The disease is also 
expected to become more prominent due 
to global warming. Leptospira are long, thin 
bacteria with a helicoidal shape, with one 
periplasmic flagellum attached at each cell 
end. We have previously shown that 
motility, which is determined by 
asymmetrical rotation of the two 
endoflagella, is essential for the virulence 
of pathogenic Leptospira spp., but the 
components of the endoflagellum remain 
to be determined.To identify new 
components of the endoflagellum, we have 
generated a library of random mutants in 
our model bacterium, the non-pathogen 
Leptospira biflexa, by transferring a suicide 
plasmid carrying the mariner transposon 
Himar1. Motility-deficient mutants are 
screened in 1% EMJH-agar plates and the 
disrupted genes were identified by 
sequencing the transposon insertion sites 
after semi-random PCR. Our library is 
currently composed of more than 8000 
random mutants. A preliminary phenotypic 
screening (i.e. mutants forming small 
colonies) enables the selection of 165 
transposon mutants. At the functional 
level, the disrupted genes could be 
categorized by function as follows: 
metabolism, transporter, traduction, 
chemotaxism, and replication. For further 
analysis, we will focus on genes encoding 
for proteins of unknown functions that are 

conserved in pathogenic Leptospira spp. 
Further analysis of selected mutants will 
include complementation of mutants, 
examination of the morphology of cells 
and endoflagella by microscopy, including 
cryo-electron tomography, and 
measurement of swimming speed of live 
cells in different viscous environments. 
This project should enable the 
characterization of new components of the 
endoflagellum, which is more complex 
than those of other organisms, and their 
role in motility.
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Aims
Transmissible spongiform 
encephalopathies correspond to 
neurodegenerative diseases caused by a 
non-conventional agent called prions. 
Disease etiology is linked to the 
conformational change of the cellular PrP 
protein (PrPC) into its pathological 
conformer (PrPSc). To date no structural 
model relative to the organisation of prion 
assemblies describes satisfactorily how 
structural information is encoded and by 
which mechanism this information is 
transferred to the cellular form of the prion 
protein (PrPC). 

Methods
To achieve progress on this issue, by using 
different biochemical and biophysical 
approaches we correlated quaternary 
structure transition of five distinct prion 
strains (263K, T1Ov-21K, T2Ov-19K, LA21K 
fast and LA19K) during unfolding and 
refolding process to their templating 
activity (i.e. acquisition of infectious 
properties in vitro and in vivo ). 

Results
Our observation demonstrated the 
existence of a multiscale-organization 
through the packing of a highly stable 
oligomeric elementary subunit (suPrP) in 
which the strain structural determinant 
(SSD) is encoded. Once kinetically trapped, 
this elementary brick loses reversibly all 
replicative information. We demonstrate 
that acquisition of templating interface 
and infectivity requires a structural 
rearrangement of suPrP, concerted with its 

condensation. Our observation strongly 
suggest that SSD could be stored in the 
quaternary structure of the elementary 
subunit.
 
Conclusions
The existence of such elementary brick 
scale-down the support of SSD into a small 
subunit estimated in our experiments as a 
trimer for 263K prion assemblies. It also 
challenges the commonly shared view of a 
prion templating process model based on 
fitted induced structural change of PrPC 
monomer by PrPSc assemblies. The 
multiscale organization of prion 
assemblies and the high stability of their 
elementary components highlight the 
implication of different domain in the 
polymerisation process.
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The last decades, the era of genomics, 
allowed to note, how the genome of 
Escherichia coli is open to differential. One 
of the genetic elements encoding 
determinants of pathogenicity and 
resistance to antibiotics are integrons. 
Moreover, integrons play important roles in 
creation of new phenotypic characteristics 
of bacteria including strains of E. coli, 
which can thus gain a selective advantage 
and have a higher pathogenicity.
1) Evaluation of the prevalence of class 1, 
2 and 3 integrons among E. coli.
2) Assessment of the presence of gene 
cassettes within integrons class 1.

The research was conducted on 43 E. coli 
strains taken from patients (F - 26 M - 17) 
with community-acquired UTIs. Evaluation 
of the prevalence of integrons 1, 2 and 3 
class among E. coli have been carried out 
based on the multiplex PCR using the T100 
ThermalCycler. Besides, the assessment of 
the occurrence of gene cassettes within 
integrons class 1 dfrA17, aadA5, aac(6), 
cmlA1, dfrA12, aadA2 have been detected. 
The study indicate that only class 1 
integrons occurred in 20.9% of E. coli 
isolates, while class 1 and 3 were detected 
in 16.3% of cases. Class integron 2 were 
not detected. The distribution of gene 
cassette among E. coli strains with 
integron 1 were as follows: dfrA17 (31.3%, 
n=5), cmlA1 (6.3%, n=1), aadA5 (25.0%, 
n=4), aac6 (12.5%, n=2). The most 
prevalent cassette arrays in class 1 were 

dfrA17-aadA5 (18.7%), dfrA17-aadA5-aac6 
(12.5%) and dfrA17-cmlA1 (6.25%).

Integrons especially class 1 are 
significantly present among pathogenic E. 
coli strains. The most prevalent gene 
cassettes were those that conferred 
resistance to trimethoprim, 
aminoglycosides and chloramphenicol. 
Moreover, significant amount of found 
integrons and gene cassette indicate the 
fact that these bacteria could encode of 
“muted” genetic information, which under 
certain conditions can be activated, which 
is extremely important in-depth 
understanding of the pathomechanism of 
infections caused by strains of E.coli.
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Escalating antimicrobial resistance is a 
worldwide problem. Rise in prevalence of 
plasmid-mediated quinolone resistance 
(PMQR) genes has been noted in the past 
decade among Enterobacteriaceae. There 
may be also an inverse link between 
quinolone resistance and virulence. The 
aim of this study was to evaluate the 
correlation between virulence factors (VF) 
and antibiotic resistance among 
uropathogenic E. coli (UPEC) isolated from 
patients with community-acquired urinary 
tract infections (CAUTI) and to determine 
the PMQR among ciprofloxacin-resistant 
(CIP-R) UPEC. The total of 113 UPEC 
collected from patients with CAUTI in 
Bialystok in 2015 were studied. Significant 
bacteriuria was determined using Hoeprich 
method. Microbial identification was done 
on the basis of spectral fingerprints using 
the MALDI-TOF-MS. Presence of genes 
(fimH, papC, sfaDE, afaBC, iroN, irp2, hlyA, 
cnf1, vat, agn43, usp, traT qnrA, qnrB, qnrS, 
qepA, aac(6’)-Ib-cr) was evaluated by the 
magnetic beads extraction technology and 
multiplex PCR. Antibiotic resistance of 
UPEC was assessed using the disk 
diffusion method according to EUCAST 
guidelines. The data were analyzed using 
Chi-square and Mann-Whitney U tests 
(p<0.05). Of 113 E. coli isolates, 30 (26.5%) 
were nalidixic acid-resistant (NA-R), 17 
(15%) were CIP-R. Statistically significant 
reduction in the presence of papC, sfaDE, 
vat, hlyA, cnf1, usp was observed among 
CIP-R strains. Prevalence of vat, hlyA and 

cnf1 among NA-R UPEC was reduced 
(p<0.05). PMQR determinants were 
present in 10 (58.8%) of the CIP-R UPEC. 
The qnrS genes were observed in 9 
(52.94%) of UPEC. The aac(6’)-Ib-cr genes 
were found in 2 (11.8%) strains. In 
contrast, qnrA, qnrB, qepA were not 
detected. In our study, NA-R and CIP-R 
UPEC showed reduced prevalence of VF 
compared with susceptible strains. 
Moreover, we confirmed that PMQR is a 
possible mechanism among the CIP-R E. 
coli. Additionally, qnrS and aac(6’)-Ib-cr 
genes seem to play significant role in 
quinolone resistance.
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Listeria monocytogenes is a foodborne 
pathogen responsible for human 
listeriosis. At the cell level, Listeria has the 
ability to invade and replicate in both 
phagocytic and non-phagocytic cells. 
Listeria intracellular life cycle involves 
interference with various host cell 
components. This project aims to 
characterize host cell proteome alteration 
in cells infected by Listeria. We have in 
particular focused this research on the 
degradation of host cell proteins in 
response to infection.

Using mass spectrometry based analyses, 
92 proteins were identified as undergoing 
degradation in a proteasome-independent 
manner in an in vitro model of human cells 
treated with purified LLO, a pore forming 
toxin secreted by Listeria. We validated 
that the degradation of these proteins 
occured in the context of bacterial 
infection, both in vitro (in different model 
of epithelial cell in culture) and in vivo 
(during infection of mice). 

We then studied the effect of the 
degradation of a subset of degraded 
proteins on the course of infection. Using 
siRNA to silence these different targets, we 
identified two proteins, Ube2N and Ube2K, 
whose silencing induced an alteration of 
Listeria intracellular replication.  These two 
proteins are E2 enzymes involved in the 
ubiquitylation pathway where they catalyse 
the polymerization of poly-ubiquitin chains 
to target proteins (K63- and K48-chains, 
respectively). By focusing on the 
ubiquitylation pathway, we observed that 

the degradation of Ube2N and Ube2K 
correlates with a strong decrease in host 
proteins ubiquitylation.

Our data furthermore established that 
other bacterial pore-forming toxins, such 
as Perfringolysin O and Pneumolysin, also 
induce proteome modifications, thus 
unveiling that these mechanisms are 
shared among different class of bacterial 
pathogens.

We anticipate that these modifications of 
the host proteome significantly impact the 
infection process through the modification 
of host cell physiology.
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Bacterial cell shape is determined, in a 
physical manner, by the peptidoglycan 
layer (PG) that has an important role in cell 
growth during elongation and cell division. 
Helicobacter pylori is a pathogenic 
bacterium with helical cell shape and polar 
flagella. This morphology is an 
evolutionary advantage that enables it to 
reach the gastric epithelial cell layer and to 
colonize the stomach. However, 
Helicobacter pylori also adopts other 
morphologies including rod, spiral and 
spherical. This, together with the fact that 
its cell wall synthesis machinery is 
composed of only a few components, 
makes this bacteria system a good model 
to study cell-shape changes in e-
proteobacteria. In the past few years, 
several proteins have been identified in H. 
pylori with a role in cell shape 
determination. One of those factors is 
AmiA that has a role in daughter cell 
separation. Studies showed that this 
protein is essential for transition from rod 
to coccoid, and that it is important for 
colonization and escape of the immune 
system. It is predicted that AmiA has 
carboxypeptidase, endopeptidase and 
amidase activity. So our current interest is 
to establish the enzymatic activity of AmiA 
and its interacting partners in order to 
understand its role in PG remodeling. In 
addition, we hypothesize that other 
proteins have a role in cell shape 
determination. So through a bacterial 
genetics approach combined with a high 
throughput epi-fluorescence microscopy, 
we are screening for novel cell shape 
determinant genes and proteins. We are 

currently using an ordered library in which 
each gene of the H. pylori strain 26695 is 
interrupted by a transposon containing a 
kanamycin resistance marker. With this 
approach, we expect to identify genes 
involved in cell shape regulation. The 
mutants that display an altered 
morphology compared to wild type will be 
analysed and further characterized. 
Together, we envision constructing a 
detailed interaction map of cell shape 
determinant proteins.
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Crohn's disease (CD) and ulcerative colitis 
(UC), referred as inflammatory bowel 
diseases (IBD), are multifactorial diseases 
in which genetic, environmental and 
immune factors act in concert to initiate 
the inflammation of the intestinal mucosa. 
Various alterations of the gut microbiota 
have been reported termed dysbiosis, 
could play a role in the disease. During last 
years, many studies have focused on a 
specific pathovar called Adherent Invasive 
Escherichia coli (AIEC). This pathovar, 
unlike commensal Escherichia coli, is 
virulent because of its ability to adhere to 
and to invade intestinal cells. Our project is 
first to assess the qualitative and 
quantitative composition of microbiota 
from fecal sample in both CD and UC 
patients. Secondly, AIEC prevalence is 
determined in these groups. IBD stools are 
recovered from Gastroenterology 
consultation service. Until now, a total of 
1115 fecal samples were analysed among 
which 57 are from CD patients, 58 from 
UC. In these groups, the proportion of 
Escherichia coli among the total cultivable 
flora is evaluated on two media, Columbia 
blood agar and MacConkey agar 
respectively. The results of the bacterial 
quantification are expressed in log CFU/g. 
At least, 10 Escherichia coli colonies are 
isolated from each sample. Escherichia 
coli isolates are then tested by cellular 
culture in order to determine the capacity 
of these strains to invade the intestinal 
cells I-407. In both CD and UC patients, the 
proportion of Escherichia coli among the 
total cultivable flora is variable from one 
patient to another. E.coli may be 

predominant or conversely in minority 
(sometimes the amount of E.coli is below 
the detection level). Similar results are 
found in UC. Concerning AIEC prevalence, 
in 46 CD patients, AIEC are negative, 11 
positive from AIEC (prevalence about 
20%). In UC patients, 55 patients are 
negative and 3 positive for AIEC 
(prevalence about 5%). The preliminary 
results show that AIEC strains are not 
limited to CD.
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Leptospirosis is a zoonotic disease caused 
by infection with gram-negative bacteria of 
the genus Leptospira. This genus includes 
22 species, including saprophytes and 
pathogens, that have the ability to persist 
in freshwater. We have previously isolated 
three bacteriophages of Leptospira 
(leptophages) called LE1, LE3 and LE4. All 
of them are specific to the saprophyte 
Leptospira biflexa and they belong to the 
Myoviridae family. The genome of the 
lysogenic phage LE1 was previously 
sequenced and its replication origin was 
used to design a replicative vector. The 
lytic phages LE3 and LE4 are characterized 
in this study to further evaluate the 
diversity of leptophages.

LE3 and LE4 have a similar morphology 
and their genomes are very closely related. 
The LE4 genome contains 48 kb and 81 
open reading frames (ORFs). Putative 
functions could be assigned to only 6 gene 
products (7% of gene content) based on 
sequence homology and amino acid motif 
searches. Interestingly, similar prophage-
like regions were found in the genomes of 
Leptospira pathogenic strains.

Additionally, we selected phage-resistant 
L. biflexa mutants to identify the phage 
receptor. Whole genome sequencing of a 
resistant strain, called RLE4, allowed the 
identification of a single nucleotide 
polymorphism in a gene of the O-antigen 
locus that introduced a premature stop 
codon. 

In conclusion, our analyses suggest that 

LE3 and LE4 are unrelated to other known 
bacteriophages. Further studies will be 
required to identify the function of the vast 
majority of these “novel” genes. The 
genomes of LE3 and LE4 will be further 
used for the detection of similar 
prophages in leptospiral genomes and 
their roles in the evolution of pathogens.
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Mitochondria are dynamic organelles, 
whose primary function is energy 
production in form of ATP through 
oxidative phosphorylation, for which the 
mitochondrial membrane potential is 
essential. Mitochondrial morphology, 
determined by the opposing events of 
fusion and fission, influences the 
functional state of mitochondria. We have 
recently shown that infection with the 
bacterial pathogen Listeria monocytogenes 
causes mitochondrial network 
fragmentation and a loss of the 
mitochondrial membrane potential. In 
addition, Listeria infection has been 
recently shown to drive host metabolism 
towards glycolysis. Here, we addressed the 
question whether changes in 
mitochondrial metabolic activity affect 
Listeria infection. We compared infection 
efficiencies of HeLa cells with different 
metabolisms. Interestingly, HeLa cells that 
display a glycolytic metabolism show a 
higher Listeria infection rate than HeLa 
cells relying mainly on oxidative 
phosphorylation. The cell death rate of the 
two cell lines did not differ significantly. 
We now want to identify the stage of 
infection that is affected and investigate 
bioenergetics parameters before and after 
infection in cells differing in their metabo-
lisms.
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Mastitis remains a major infection of dairy 
cows and an important issue for the dairy 
industry, in particular infections due to 
Escherichia coli strains. During infection, 
the immune response that takes place in 
order to eliminate infectious agent, 
requires recognition of bacteria by host 
cells, including mammary epithelial cells 
(MEC). In order to better understand the 
properties required for E. coli to trigger 
mastitis, we sought to identify bacterial 
factors involved in E. coli interactions with 
MEC. 

In a mouse model, infections induced by E. 
coli P4 strain show a strong colonisation 
of the mammary gland, while this strain 
has a low stimulating power on MEC. In 
order to identify the genes responsible for 
this weak stimulation potential, we 
screened a library of 2 000 P4 transposon 
mutants to identify mutants with high 
stimulation of MEC. The transposon 
insertion sites for thirteen mutants were 
identified and grouped into two classes of 
mutants: (i) mutants with an altered 
lipopolysaccharide (LPS) and (ii) others 
mutants which mechanism of action are at 
present unknown. LPS represent a highly 
active stimulus of the innate immune 
system. It has an O-polysaccharide moiety, 
a core oligosaccharide, and a lipid A 
domain. Mutants in LPS have lost the O-
polysaccharide region. Differences 
between infection LPS with or without 
altered O-antigen will be further studied in 

a bovine model.

This project will thus provide new 
knowledge about the pathways activated 
during the recognition of the pathogen, and 
which could then be modulated to improve 
the host response to intramammary 
infection by E. coli.
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Pathogen leptospires are responsible for 
the zoonotic disease leptospirosis. This 
neglected but emerging infectious disease 
has a world-wide distribution and affects 
people from developing countries, mostly 
under tropical areas. The clinical 
manifestations of this infection range from 
a febrile state with flu-like symptoms to 
more severe cases with multiple organ 
failure and hemorrhages. More than one 
million cases of leptospirosis are currently 
reported annually in the world, with 10% - 
25% of mortality. Due to the difficulty of 
gene inactivation in pathogen Leptospira, 
their study is hampered and limited. Thus, 
their virulence mechanisms and how they 
survive inside hosts remain largely 
unknown.

Leptospira penetrates hosts and rapidly 
disseminates to target organs (including 
kidney, liver, lungs) throughout the 
bloodstream. They are not obligatory 
intracellular pathogen but they can 
transiently persist inside macrophages. 
During infection, Leptospira are confronted 
with dramatic adverse environmental 
changes such as deadly reactive oxygen 
species (ROS). Defenses against ROS, like 
peroxidase activity, are crucial for 
Leptospira virulence. These defense 
mechanisms are controlled by PerR 
(Peroxide stress Regulator), which 
represses peroxidase-encoding genes. 
Leptospira genome encodes two PerRs, 
PerR1 and PerR2. Our previous study 
established a role of PerR1 in cell 
resistance to peroxide stress but also in 
cell fitness in other conditions close to the 

host environment (including the host 
temperature of 37°C). The exact function 
of the second PerR (PerR2) has never been 
investigated. The goal of my PhD project is 
to delineate PerR2 function and its 
interplay with PerR1 in Leptospira oxidative 
stress response and virulence.

I am currently testing the ability of a perR2 
mutant to grow and survive when cells are 
exposed to ROS and conditions close to 
those encountered inside a host. 
Preliminary results indicate that the perR2 
mutant grows better than the WT cells in 
the pre
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Measuring the biophysical properties of 
living cells is essential to understand their 
underlying cytoskeletal machinery. Here 
we describe an algorithm for the 
intracellular measurement of pressure, 
velocity and forces inside living cells. We 
first consider a compressible fluid model 
to cope with out-of-plane intracellular flow 
in the 2D case, and also propose a 3D 
version of the algorithm for multi-plane 
imaging. Results demonstrate the high 
potential of the approach, giving access to 
biophysical measures that cannot be 
achieved using other experimental tech-
niques.
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Introduction : All blood cells derive from a 
common cell: Hematopoeitic Stem Cell 
(HSC) that specifies their lineage fate in 
non-self-renewing multipotent progenitors 
(MPPs). MPPs are a compartment defined 
by three subsets: MPP2, MPP3 and MPP4. 
Common lymphoid progenitor (CLP) is a 
more restricted progenitor which has lost 
the ability to produce myeloid cells in vivo. 
MPP and CLP are the best candidates to 
sustain rapidly and efficiently 
hematopoiesis of differentiated lineages 
and compensate for complications of anti-
cancer therapies. Our objective is to 
identify novel surface marker genes to 
better isolate specific progenitor 
populations and to reveal gene networks 
involved in their regulation. Materials and 
methods : We performed whole 
transcriptome strand-specific sequencing 
from three mouse progenitors: MPP2, 
MPP3 and CLP. Three biological replicates, 
per cell population, were sequenced at 
high depth of coverage (2 x 120 millions 
reads). Results : We performed differential 
expression analysis between MPPs and 
CLP and identified, by gene ontology and 
unsupervised classification, cell surface 
genes expressed specifically in each 
progenitor cell. Correctly classified 
reference surface markers, currently used 
to purify progenitors, validate our 

bioinformatic methodology. 
Transcriptional regulation of these markers 
was further assessed, by searching for co-
expressed transcription factors (TFs) and 
enriched TF binding sites in their 
promoters, to establish regulatory 
networks specific to each progenitor 
population. Conclusions : Our 
transcriptome profiling analysis allowed us 
to expand the current repertoire of surface 
markers for better isolation of 
hematopoietic progenitor cells and to 
determine gene networks involved in their 
regulation. Experimental validation of our 
bioinformatic results is ongoing.
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Fast super resolution approaches based 
on wide field strategies are ideally suited 
for applications in biological live imaging; 
one front-running technology is called 
structured illumination microscopy (SIM) 
and is based on image analysis of multiple 
patterned illumination imaging frames 
(traditionally up to 9). This method is 
compatible with multi-color excitation and 
detection for co-localization imaging. 
Although structured illumination 
microscopy has demonstrated its 
capability to achieve enhanced spatial 
resolution fluorescence more than ten 
years ago, it has not been widely used for 
biological application mainly because of 
the difficulty to reconstruct the images and 
the high number of required frames. With 
the recent contribution of convex 
optimization strategies, it has been proved 
that one can reconstruct a SIM super-
resolved image with only 4 raw wide-field 
acquisitions (Orieux, 2012) thus improving 
the temporal resolution by a factor of two. 
This technique is based on a Bayesian 
inverse problem formulation, that exploits 
the inner smoothness properties of 
biological samples. Nevertheless, this 
method assumes that the samples are 
illuminated long enough to avoid photon 
noise. In this work, we propose to adapt 
this approach to reconstruct a SIM super-
resolved image from 4 wide-field shorter 
acquisition. This is done by taking into 
account the apparition of Poisson noise in 
the process, using modern convex 
optimisation methods.
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Introduction: Acute or chronic alveolar 
injuries provoke a massive apoptosis of 
alveolar epithelial cells (AECs) that 
compromises an efficient repair of the 
alveolar epithelium and leads to lung 
diseases such as acute respiratory 
distress syndrome (ARDS) or idiopathic 
pulmonary fibrosis (IPF). These disorders 
are commonly associated with local 
alveolar hypoxia that may have deleterious 
effects on AECs and thus constitute an 
aggravating factor. The administration of 
mesenchymal stem cells (MSCs) exerts an 
overall paracrine beneficial effect in 
various models of alveolar aggression, 
reducing inflammation, fibrosis and 
mortality. However, little is known about 
the effect of MSCs on AECs themselves. 
We have previously shown that MSCs or 
their conditioned media (MSC-cm) protect 
AECs from epithelia-mesenchymal 
transition induced by hypoxia (Uzunhan 
2016). Moreover, our recent data indicate 
that MSC-cm also prevents hypoxia-
induced AEC apoptosis (Bernard 2016). 
This effect was partially dependent on the 
secretion of HGF and KGF, but may also 
rely on the delivery of microvesicles. Here, 
we investigate the potential protective role 
of the MSC microvesicles fraction (MVs) 
on hypoxia-induced AEC apoptosis.
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Directed cell migration plays key roles in 
many physiological processes, in 
development, in the immunological 
response or during metastasis. It is 
generally accepted - even though not 
always shown - that cells migrate 
directionally as a result of chemical 
gradients. However, other cues can direct 
cell migration. In particular, it was recently 
reported that ratchetaxis can direct cell 
migration in response to local cell 
asymmetry. In this context, we probe the 
cell response when cells experience both 
cues. First, we study the role of the 
chemokine coupling CXCL12 and its 
associated receptors CXCR4 and CXCR7. 
We show that CXCR7 receptors interact 
with microtubules and move through the 
cell via molecular motors. In contrast, 
CXCR4 receptors are mainly localized at 
the cell edge and follow the actin 
retrograde flow, which suggests tight 
interactions between CXCR4 and the actin 
cytoskeleton. Second, we study the 
migration of cells in confined 
microfabricated channels with triangular 
shapes. We show that cell migration is 
modified through changes in the cell 
persistence length and speed. We currently 
probe cell motion in ratchet-like channels 
in the presence of gradients of CXCL12 
together with the cellular CXCR4/CXCR7 
distributions. Altogether, our study should 
reveal the respective importance of 
ratchetaxis and chemotaxis in setting cell 
directions.
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Recently the emergence of high-thoughput 
techniques has provided a high amount of 
transcriptomic data for a large range of 
organisms. As these data are available 
online on databases, they can be 
integrated into pipelines to provide 
information about biological processes.

Co-expression networks are useful to 
understand transcriptional relationships 
between genes. They were demonstrated 
to provide clues about biological 
associations between gene products and 
gene function. We use a targeted network 
construction approach called “Pathwal-
Level Co-expression” (PLC) which 
connects a set of candidate genes 
according to their transcriptional 
relatedness, i.e. if they share similar co-
expressed genes (within the entire 
transcriptome). These networks are useful 
to puzzle out preferential interactions 
among candidate genes and to elucidate 
unknown steps in signaling as well as in 
metabolic pathways. 

Our recent work was dedicated to the 
optimization of the PLC approach. Network 
construction was performed on two 
biological pathways in plants, the cytokinin 
signaling pathway and the 
phenylpropanoid metabolic pathway. We 
compared large scale datasets obtained 
from A. thaliana microarray and RNAseq 
experiments as well as the impact of the 
distance measured between genes. In 
particular, we found that using a Pearson 
Correlation Coefficient-based ranking 
method, which takes into account the 

transcriptional environment of each target 
gene, rather than the PCC themselves led 
to more biologically relevant networks 
regarding representation of potential 
protein-protein interactions and Gene 
Ontology terms. Moreover, network 
topologies allowed a better grouping of 
candidate genes with their associated 
genes into modules. Our work include a 
methodology to retrieve and process 
publicly available data and selecting an 
appropriate network size. The PLC network 
approach based on ranked gene 
correlation measure thus should help the 
elucidation of cellular pathways by reusing 
transcriptomic datasets.
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High-quality whole genome sequences 
(WGS) of patients with rare or common 
diseases are increasingly being used to 
search for causative genetic variants that 
may explain the disease phenotype. In a 
large fraction of cases, no coding mutation 
in a known disease gene can be found, 
raising the possibility of at least two 
alternative causes: (1) a deleterious coding 
mutation in a new disease gene (2) a non-
coding variant, for example modifying the 
function of an enhancer or a promoter of a 
disease gene. In the first case, a 
candidate-gene approach can be employed 
to investigate additional possibilities. In 
the second case, while methods exist to 
automatically annotate variants as 
potentially overlapping a regulatory region, 
investigators remain at loss for a reliable 
guide to efficiently prioritize the many 
variants that generally fall in this category, 
especially with respect to their impact on 
the patient’s disease phenotype.

We present here a method aiming at 
prioritizing non-coding variants in a 
disease-oriented manner. By integrating 
functional, biochemical, and evolutionary 
information, our goal is to identify variants 
that are likely to be functional, with regards 
to the considered phenotype. This 
phenotype-oriented prioritization relies on 
the use of resources that link regulatory 
regions with target genes. In the context of 
a disease with known curated genes, this 
enables us to yield predictions of 
potentially causal variants that can be 
further investigated.

To evaluate our method, we are working in 
collaboration with the BRIDGE project from 
the University of Cambridge. More than 
9,000 high-quality whole genome 
sequences from patients affected by rare 
diseases are now available, with a wide 
range of phenotypes, organized in 15 sub-
projects. We applied our classification 
pipeline to cohorts of patients grouped by 
disease-phenotypes, and present here the 
specific properties of the predicted causal 
variants.
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Robotics and automated fluorescence 
microscopes have allowed for high content 
screenings: cellular probes that target 
DNA, tubulin, actin, or other major 
components can be used to image 
hundreds of thousands of cells and their 
organelles under many different 
conditions.

By using this experimental setting, 
morphological modifications caused by a 
drug treatment can be described and 
quantified in an unbiased way. High-
content screening has many applications 
in the domains of drug discovery but also 
in fundamental cellular biology. In recent 
works, drugs were mostly modeled as 
producing a single major phenotype. 
However, cell responses to cancer drugs 
are known to be heterogeneous.
Herein, we adapt unsupervised clustering 
methods from cytometry data analyses, to 
quantitatively describe the various 
phenotypes cells express when exposed to 
drugs. We use this approach to investigate 
the relationship between the heterogeneity 
of the morphological response and the 
drug concentration: does an increase of 
concentration tend to homogenize or 
diversify the cell phenotypes? We also 
investigate how the cell neighborhood may 
be involved in this process.
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Liposomes, exosomes and microvesicles 
are promising agents that could replace 
conventional cell therapies. On the road 
toward the use of these nano-objects in 
clinics, the nanoscale characterization of 
these complex soft materials in liquid 
environment has to be improved. Here, we 
describe the use of liquid-cell transmission 
electron microscopy (LCTEM) for the 
dynamic characterization of extracellular 
vesicles (EV).
LCTEM consists in imaging the dynamics 
of nano-objects in an encapsulated liquid 
solution within an electron-transparent 
microfabricated cell. We exploited this in 
situ technique together with a gold-labeling 
strategy to monitor EVs in their native state 
with the view to explore their structural 
characteristics and dynamical behavior in 
real time with nanometer resolution. We 
measured relevant parameters for EV-
based therapy, such as their size 
distribution, concentration and 
phosphatidyl-serine content. Besides, the 
morphological analyses of EV in controlled 
liquid environment revealed that EV 
deformation increases with their size and 
the osmotic concentration of the buffer. 
The deformation mechanisms in response 
to osmotic stress tend to transform 
spherical EVs to elongated vesicles 
corresponding to either oblate or prolate 
ellipsoids, or elongated vesicles with a 
concave (stomatocytes) or biconcave 
(discocyte) surface. By studying EV 
motion, we demonstrated that they 

undergo an anomalous sub-diffusion in the 
liquid-cell that is at least 3 orders of 
magnitude slower than theoretical 
Brownian motion, due to strong 
interactions with the liquid-cell windows. 
Interestingly, gold-labels play a key role in 
these EV / SiN interactions which can be 
efficiently used to control the diffusion of 
EVs, or other biomaterials, in the liquid-cell. 
Finally, the detection of aggregation and 
fusion events illustrated that LCTEM opens 
up a new way to study membrane 
dynamics and cell processes at the 
nanoscale.
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Computational methods have gained 
importance in drug design process over 
last decade, especially in therapeutic 
antibody development. Molecular 
modelling and molecular docking are tools 
that give access to the epitope, essential 
for the characterisation of an antibody.

Our group has developed a very accurate 
method (PRIOR) for docking an antibody 
on its target. This method has been 
exhibited with success on large dataset of 
complexes, when the 3D structures of both 
proteins are known. It has also been tested 
on two antibodies with unknown epitopes, 
and the predictions have been confirmed 
experimentally. Now, we are evaluating 
PRIOR performance working with 
homology models of antibodies. Our 
dataset includes 240 complexes with 
known 3D structures for targets but 
unknown 3D structures for antibodies. We 
test the docking from different homology 
models of the antibody.
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Barley hull hydrolysate was used as the 
fermentation feedstock of Trichosporon 
cutaneum CTM-30125 yeast strain for 
production of microbial lipid as the 
potential raw material of biodiesel. An 
effective hydrolysis process based on the 
combination of dilute acid hydrolysis and 
enzymatic saccharification was developed 
to maximize recovery of total sugars. On 
synthetic media, CTM-30125 can 
assimilate glucose and xylose 
simultaneously and accumulated 
intracellular lipid up to 43.6 % (w/w). 
However, when grown on acid barley hull 
hydrolysate (ABHH) the lipid content was 
low (16.6% w/w) and a detoxification step 
was required. Overliming by Ca(OH)2 
treatment and adsorption by activated 
charcoal improved the fermentability of 
ABHH significantly by removing the 
inhibitors and reducing the nitrogen 
content. The solid fraction resulting from 
the acid treatment of the barley hull was 
treated with hydrolytic enzyme complex 
produced by the hyper-cellulolytic fungal 
strain Trichoderma reesei Rut C-30. 
Enzyme production and hydrolytic 
conditions were optimized to enhance the 
saccharification. The structural changes in 
native and treated raw material were 
monitored using FTIR spectra. Detoxified 
ABHH and enzymatic hydrolysate were 
successively fermented by the CTM-30125 
strain in fed-batch bioreactor without 
addition of external nitrogen source. A 
total biomass of 17.5 g/L with a lipid 

content of 38.2% (corresponding to a lipid 
yield of 6.7 g/L) could be achieved after 
168 h of culture. The relative fatty acid 
composition indicated the presence of 
increased levels of saturated (41.2%) and 
monounsaturated (52.5%) fatty acids in 
the oil, making it ideal for biodiesel produc-
tion.
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Lamprocapnos spectabilis (L.) Fukuhara 
(syn. Dicentra spectabilis (L.) Lem.; 
bleeding heart) is an important 
ornamental, cosmetic and medicinal plant 
species. It has been cultivated in Asia for 
at least 2000 years. Due to the 
development of breeding programs and its 
increasing popularity, new cultivars of 
bleeding heart are produced. Conservation 
of the species genetic resources is an 
important task in order to preserve 
valuable genotypes and cell lines. 
However, up to date there were no reports 
on the species conservation methods. 
Nowadays, cryopreservation (i.e. storage 
of tissues in liquid nitrogen, at -196°C) is 
considered to be the most successful long-
term storage method. The aim of this 
study was to develop for the first time a 
cryopreservation protocol of L. spectabilis, 
as well as to evaluate the stability of the 
recovered plants. In order to optimize the 
cryostorage procedure, shoot tips 
precultured for two weeks on a medium 
with 9% sucrose and 10 µM ABA were 
embedded in 3% sodium alginate, 
osmotically dehydrated in sucrose gradient 
for four days, and then air-desiccated for 0; 
1; 2; 3; 4 or 5 hours. Such pretreated 
explants were stored in liquid nitrogen. 
Next, the rewarmed (in a water bath at 
39°C) shoot tips were placed on various 
recovery media, supplanted with 2.22 μM 
KIN or 2.32 μM BA or 2.69 μM NAA or 
hormone-free control (MS0). 
Morphometric analysis of the recovered 

regenerants (including their fresh weight, 
shoot length and leaf characteristics) were 
performed with the use of professional 
scanners and computer software. The 
rhizogensis efficiency was also evaluated. 
The plants genetic stability was evaluated 
with the RAPD-PCR, ISSR-PCR and SCoT 
markers. Four-hour desiccation of the 
explants and recovery on cytokinin-
supplemented media provided the best re-
sults.
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Recent research has shown that lumbar 
lordosis is an important factor in bipedal 
locomotion and has also been related to 
adaptations to pregnancy. Several studies, 
using different methods, indicate males 
are less lordotic than females. Previous 
research also found differences between 
African and European populations 
suggesting geographic variation. Lumbar 
lordosis is frequently assessed on the 
wedging of the vertebral bodies. 

Here we address the hypotheses on sexual 
dimorphism in lumbar lordosis using 3D 
geometric morphometrics and explore its 
interactions with geographic variation. We 
measured 390 (semi)landmarks in 3D 
reconstructions of computed tomography 
scans of lumbar vertebral bodies and 
intervertebral discs on 7 males and 9 
females from a European population 
(Spain, Israel) and 7 males and 8 females 
from a South African population with 
African ancestry.

Mean shape comparisons reveal that 
females are significantly more lordotic 
than males with relatively higher and 
narrower lumbar segments (vertebral body 
and the contiguous intervertebral disc 
below). We also find that the populations 
from Europe are less lordotic than the 
population of South Africa, similarly, with 
more lordotic ones being narrower. 

However, while the greater lordosis in 
Europeans was caused by posterior 
wedging of the L4 and L5 vertebral bodies, 
the greater female lordosis in sexual 
dimorphism was linked to greater dorsal 
wedging of the intervertebral discs of L4 
and L5. 

This suggests that estimates of lordosis 
on bones can be problematic as the 
intervertebral discs can contribute 
substantially to the curvature of the lumbar 
vertebral column, which is an anatomical 
composite system.
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Evolutionary biology notably aims at two 
different goals: reconstructing past 
biological history, as well as explaining the 
mechanisms of evolution. These two 
topics are intertwined but may imply 
different scales, and different modes of 
study. For example, there are many 
ecological models to explain patterns of 
biodiversity or the formation of new 
species, like the Metabolic Theory of 
Ecology (Brown et al. 2004) or the Neutral 
Theory of Biodiversity (Hubbell 2001). 
There are currently several hypotheses on 
the mechanisms of species divergence, 
from genomic incompatibilities to 
divergent selection pressures (Coyne and 
Orr 1998) and several case studies already 
allowed to bring empirical support to some 
of these ideas in specific contexts. 
However, given the current availability of 
annotated full genomes for many non-
model organisms from various branches of 
the vertebrate phylogenetic tree, it 
becomes possible to combine this 
genomic data with the patterns of 
speciation brought by the analysis of 
complete phylogenies (Lewitus and Morlon 
2016). Our work tries to implement this 
general overview of how genomic features 
are involved in species diversification. We 
first focus on gene duplications, mapping 
them on the species phylogenetic trees, 
and then dating each duplication more 
precisely using dS (synonymous 
substitution rate) calculations, in order to 
obtain a finer estimation of the rate of 
gene duplication through time and 
lineages. As the estimated rates seem to 
show, this first method is sensitive to 
multiple factors (fast evolving branches, 
quality of gene alignments, etc) making it 

quite imprecise. We are currently working 
on improving these dating method, and 
aim towards more sophisticated models of 
gene evolution that could estimate 
duplication ages (either adapting existing 
models or developing one). Our broader 
aim is to compare the duplication rates 
with diversification rates of taxons, and to 
question, quantify the role of gene 
duplication in evolution.
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The origin of ependymal cells, a type of 
neuroglia derived from embryonic neural 
stem cells called Radial Glial Cells (RGs), 
remains a subject with several unresolved 
questions. It is known that the 
neuroepithelium lining the lateral ventricles 
of the telencephalon is spatially 
compartmentalized by the patterns of 
transcription factor gene expression. We 
have profited from transgenic mice that 
express a fluorescent mTomato under the 
control of these transcription factors' 
promoters to determine whether 
ependymal cells are generated locally or, 
on the contrary, the precursor cells 
populate different areas around the adult 
lateral ventricles. The mechanisms of 
division of ependymal lineage-committed 
RGs are also poorly understood. It has 
been suggested in our group that these 
divide symmetrically. Via in utero 
electroporation, we have achieved the over-
expression of the GemC1 gene in RGs at 
embryonic stages E13.5 and E14.5. This 
gene has been reported to enhance the 
ependymal-lineage cell fate of RGs. On the 
one hand, we will analyze whether this 
over-expression at E13.5 can yield an 
ectopic increase of born ependymal cells. 
On the other hand, by electroporating at 
E14.5, we seek to greatly induce 
ependymal differentiation and hence be 
able to film the subsequent divisions of 
electroporated RGs, preparing living brain 
sections and using time lapse confocal 
microscopy. Also we are using the 
Brainbow and Mosaic Analysis with Double 
Markers (MADM) approaches to study 
clonal relationships of ependymal cells 

and thus determine if they arise via 
symmetrical divisions or not. Finally, we 
will use cell culture to analyze the 
implication of the mTOR pathway, an 
essential signaling cascade in cycling and 
differentiating cells, in ependymal cell 
differentiation. In order to do that, the 
presence of ependymal cell markers will 
be analyzed at different timepoints during 
differentiation of rapamycin-treated or 
mTOR-related gene knock-out ependymal 
cell cultures.
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Microbiotas play a central role in the 
functioning and evolution of multicellular 
life. Yet, we know little about how 
microbiotas evolve during the evolutionary 
history of host clades. It is commonly 
thought that many of these microbes are 
acquired from the environment during the 
life of the host (horizontal transmission), 
but that others are intimately associated 
with their hosts, transmitted across 
generations, and coevolve with them 
(vertical transmission). However, the lack 
of appropriate comparative phylogenetic 
method prevents us from rigorously 
assessing which microbes are horizontally 
versus vertically transmitted; and if they 
are vertically transmitted, to which extent. 
Here, we develop a simple model for the 
evolution of microbial communities along 
a host phylogeny, with the aim of 
identifying and quantifying vertical 
transmission from data that include the 
phylogeny of present-day hosts and the 
gene sequences of microbes associated 
with these hosts. Our model first focuses 
on the evolution of a particular bacterial 
taxon, represented by its gene sequence. 
The sequence evolves along the host 
phylogeny with a given rate of molecular 
evolution, is transmitted at host speciation 
events (vertical transmission), and 
experience punctual host-switching events 
(horizontal transmission). We put together 
a simulation algorithm for this model and 
derive its associated likelihood. Using 
simulations, we test the ability of the 
model to recover simulated parameter 
values and thus to identify the importance 
of vertical versus horizontal transmission. 

Finally, we apply our approach to NGS 16S 
microbiome data profiling from a host 
community.
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Aggregative multicellularity, where 
multicellular organisms assemble from 
sparse and possibly genetically disparate 
cells, is considered to be an evolutionary 
conundrum. Due to the similarity with the 
paradox of cooperation, sociobiology has 
been invoked to understand how 
multicellular or 'social' organization has 
emerged in microbes. However, this 
approach relies on a genetic homogeneity 
within the multicellular groups whereas it 
is not necessary in aggregative 
multicellularity. Thus, understanding why 
such life cycles are evolutionarily stable 
and have evolved multiple times requires 
identification of the mechanisms that 
structure such cellular populations, and 
how they affect collective function. We 
want to elucidate how multicellular 
organization might have evolved in the first 
place by exploring how phenotypic 
heterogeneity among isogenic cells 
participate to the emergence of collective 
function in D. discoideum, the best 
characterized example of aggregative 
multicellularity. Observations reported in 
literature suggest that the distribution of 
cells along the life cycle is primordial to 
the establishment of division of labour 
within functional aggregates. We will test if 
the result of 'social' interactions is 
influenced by such pre-existing 
physiological differences, and to what 
evolutionary consequences they can lead 
to. We will use an interdisciplinary 
approach based on population 
experiments and models to test our 
hypothesis. If it is validated, it will provide a 
novel stand on the emergence of 

cooperative behavior that would be just an 
accident between two individualistic 
strategies. Taken in isolation, such 
strategies would reflect the only feasible 
solutions available to the cell in different 
phases of its cell cycle, plausibly derived 
by co-option of states, like encystation, 
more broadly represented in microbial 
populations and pre-existing the 
appearance of multicellular organization.
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Axonal transport is one of the critical 
cellular processes that maintain the 
functions of the neuronal cells. 
Considering the length of the axon and 
complex morphology of the neuron, it is 
particularly challenging to ensure efficient 
intracellular transport. Microtubules, with 
their polarized network are core elements 
of the axonal transport, and tubulin 
posttranslational modifications (PTM) 
could further fine-tune the axonal 
transport. Polyglutamylation, one of the 
prominent PTMs in neurons, is the 
potential candidate to regulate axonal 
transport. Using knockout mouse models 
for deglutamylases, we have demonstrated 
that hyperglutamylation leads to 
neurodegeneration. Given the strong 
implications of transport defects in 
neurodegenerative diseases, we sought to 
study the effects of changes in the levels 
of tubulin polyglutamylation on neuronal 
transport. To this end, we have established 
a mouse model, which provides us with 
hyperglutamylated primary neurons upon 
in vitro cre-recombinase-expressing 
lentivirus transduction. We found that 
mitochondria transport is perturbed in 
neurons with hyperglutamylated 
microtubules. In particular, the percentage 
of time spent in motility, as well as the 
average distance travelled in both, 
anterograde and retrograde directions, are 
reduced. It is thus likely that the 
neurodegeneration observed in mice with 
tubulin hyperglutamylation could be 
induced by defects in axonal transport. 
Following our initial findings, we will now 
analyze the transport of other vesicles, in 

order to determine the specificity of 
transport regulation by polyglutamylation. 
Our study could provide novel insights to 
understand the role of tubulin 
polyglutamylation in physiological 
functions and their involvement in 
pathologies of the nervous system.
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Identifying behavioral markers of 
vulnerability to heroin addiction remains a 
major challenge. In patients, it is difficult to 
distinguish between the effects of long-
term opiate abuse on cognition from other 
confounding factors that may affect 
neuropsychological measures. Usually, 
little information is available about the 
cognitive abilities of patients before 
developing addiction. We hypothesize that 
behavioral traits might emerge as a 
predictor of vulnerability to heroin 
addiction. To test this hypothesis, we plan 
to assess cognitive abilities of rats through 
a behavioral test battery approach that can 
be tested 3 times in the same rats: in naïve 
conditions, following compulsive heroin 
intake and during abstinence. The battery 
consists in the characterization of four 
main traits in the order: psychomotor 
activity, cognition (spatial and visual 
recognition memories assessed by the Y-
Maze and the Novel Object Recognition 
Test), hedonia (two-bottle choice test) and 
anxiety (Elevated Plus-Maze). However, 
previous behavioral experiences can have 
relatively enduring effects on subsequent 
behaviors. It is essential to challenge the 
robustness and stability of our 
experimental design by evaluating the 
potential effects of repeated testing and 
intra-individual variation in behavior over 
time (age factor). We have examined the 
stability of each behavioral measurement 
in naïve Wistar rats when they were tested 
with the same behavioral battery 3 times 
spaced 3 weeks apart (at 8, 13 and 17 
weeks old, n=12). To distinguish the 
effects of training history from the age 

influence, each behavior measured with 
the test battery in the first group has been 
compared to aged matched naïve rats that 
have been only tested on one test battery. 
We confirm that rat’s performances in 
each task keep stable over time. The 
absence of retesting and time effects on 
our experimental design validates this 
battery for longitudinal assessment of 
neuropsychological functions in heroin-
addict rats.
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Demyelinating disorders such as multiple 
sclerosis (MS) or brain injury lead to a 
progressive axonal loss and irreversible 
functional impairments, for which no 
efficient therapy is available nowadays. 
Treatment with etazolate, an α-secretase 
activator, has been shown to be 
neuroprotective after brain injury. 
Moreover, our previous results showed that 
etazolate was able to protect myelin 
sheaths and to enhance oligodendrocyte 
differentiation after ex vivo demyelination. 
The aim of the current study was to 
examine the remyelinating effect and the 
therapeutic potential of etazolate. We 
showed that etazolate significantly 
restored the number of nodes of Ranvier 
lost in cerebellar cultures after lysolecithin-
induced demyelination. Moreover, the 
internode length in etazolate-treated slices 
appeared to be significantly shorter than 
control slices reflecting a remyelination. 
However, in presence of GI254023X, an α-
secretase inhibitor, etazolate lost its effect, 
suggesting that the mechanism of action 
of etazolate is partly through the activation 
of α-secretases. The therapeutic effect of 
etazolate has been tested in C57Bl/6 mice 
after acute demyelination induced by 
cuprizone intoxication, an in vivo model of 
MS. By electron microscopy study 
performed in the corpus callosum, we 
showed that cuprizone intoxication 
reduced the percentage of myelinated 
axons and the g-ratio, an index of myelin 
thickness. Interestingly, etazolate 
treatment significantly counteracted these 
effects. In addition, biochemical analysis 
performed in the brain and the cerebellum, 

revealed that etazolate restored MBP 
levels, a major central myelin protein. 
These data strongly suggests that 
etazolate can enhance remyelination in 
vivo. Taken together, our results provide a 
first evidence for etazolate therapy against 
myelin loss. Further investigations are 
required to better elucidate the relevance 
of the different α-secretases as 
therapeutic targets in white matter repair.
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Introduction
Osteoarthritis (OA) is a chronic, painful, 
degenerative and inflammatory joint 
disease. It has high prevalence and 
significant socio economic impact. Today, 
no cure exists, and the pharmacological 
treatment is limited to symptoms 
alleviation. Unfortunately, the use of some 
pharmacological treatment may be 
associated with detrimental effects, 
especially after long term use. In this 
context, there is a real need of new 
therapeutics targets and of safe and 
efficient therapies. Some positive 
beneficial effects have been highlighted 
with nutraceuticals in OA. The goals of this 
study were to select some nutraceuticals 
showing synergistic beneficial effects on 
cartilage metabolism, to investigate their in 
vitro mechanisms of action and to assess 
the effects of a unique nutraceuticals 
combination in vivo in OA dogs.

Methods
In the first part of this work, we evaluated 
nutraceuticals in vitro on key pathways 
implicated in cartilage metabolism. We 
also identified new nutraceuticals targets 
by using genomic approach. In the second 
part, we studied the effects of these 
nutritional actives in vivo in OA dogs. 

Results 
In vitro, we showed that curcuminoids 

extract, hydrolyzed collagen and green tea 
extract acted synergically to inhibit 
inflammatory and catabolic mediators’ 
synthesis. Genomic analyses 
demonstrated that the expression of many 
genes implicated in OA specific key 
pathways was affected by these three 
nutraceuticals. The randomized, double-
blinded, placebo-controlled clinical trial in 
OA dogs highlighted that this mixture of 
three nutraceuticals had no adverse effect 
and improved algo-functional status.

Conclusion
This nutraceutical mixture has beneficial 
effect on OA physiopathology by regulating 
the synthesis of key catabolic, 
inflammatory and angiogenesis factors. 
Further, this mixture has demonstrated its 
efficacy in vivo in OA dog. These findings 
give a scientific rationale for the use of 
these natural ingredients in the 
management of OA in human.
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Addiction to drugs is a chronic psychiatric 
disease mainly characterized by seeking 
and compulsive consumption of 
psychoactive substances. Available 
treatments do not fully prevent relapse 
which remains the main problem in the 
treatment of addiction. Accumulating 
evidences showed that glutamatergic 
system is involved in drug addiction. 
Indeed, relapse is accompanied by an 
increase in glutamate release in brain 
structures involved in drug addiction, 
suggesting that inhibiting this release 
could block relapse. This could be 
achieved by stimulating presynaptic 
glutamatergic receptors such as the 
mGlu7. The purpose of this work was to 
show that the mGlu7 receptor could be a 
valuable target in the treatment of opiate 
and cocaine addiction. To accomplish this 
goal we used LSP2-9166 (the most 
powerful mGlu7 orthosteric agonist 
synthesized so far) in two models of drug 
addiction in mice: behavioral sensitization 
and conditioned place preference. Since 
comorbidities such as anxiety or 
depression are common among addicts, 
we tested the effect of LSP2-9166 alone 
on these two behaviors with the light/dark 
box test and the forced swim test, 
respectively. We also measured the effect 
of LSP2-9166 on spontaneous locomotor 
activity and hedonic state by measuring 
preference for sucrose. We showed that 

LSP2-9166 blocks the expression of 
behavioral sensitization induced by a 
chronic morphine treatment and 
conditioned place preference promoted by 
cocaine and morphine These effects are 
neither due to a blockade of spontaneous 
locomotor activity nor anhedonia of 
animals. Whereas LSP2-9166 has a 
tendency to have an anxiolytic effect at 
low dose, an anxiogenic effect is observed 
at the highest dose. Finally, the LSP2-9166 
is devoid of anti- or pro-depressant effect. 
All these results suggest that mGlu7 might 
be a valuable target in the treatment of 
drug addiction. Next, we will examine the 
effects of LSP2-9166 on some 
neurotransmitters release in brain regions 
involved in drug addiction.
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Objective Traumatic brain injury (TBI) leads 
to white matter injuries (WMI), which are 
still mechanistically poorly described. 
Several studies have shown a link between 
neuroinflammation and WMI. Moreover, 
myelin debris generated from WMI could in 
turn increase inflammation and cause 
further WMI, thus creating a vicious circle. 
Therefore, the aim of this work was to 
evaluate whether myelin debris could 
polarize microglia into a M1-like phenotype 
under physiological or inflammatory 
conditions. Indeed, upon stimulation, 
activated microglia can be divided in 
cytotoxic (M1-like) and protective (M2-like) 
phenotypes. Material and methods Primary 
cultures of murine microglia were either 
exposed to vehicle, murine myelin debris 
(40 µg of proteins/ml), a high LPS 
concentration (a positive control of M1-like 
phenotype; 100 ng/ml), a low LPS 
concentration (10 ng/ml; to mimic post-TBI 
inflammation) or co-treated with low LPS 
concentration and myelin debris. RT-qPCR, 
western blotting, immunofluorescence 
staining and the measurement of NO 
production were performed to characterize 
phenotypes. Results Under physiological 
conditions, myelin debris do not increase 
the gene expression of M1-like markers, 
the protein expression of NOS2 and the 
associated NO production. Similarly, gene 
expression of M2-like markers and 
arginase 1 protein are not modified. Under 
inflammatory conditions, myelin debris 
counteract the LPS-induced increase of 

COX2 and NOS2 protein expression, and 
the associated NO production. Moreover, 
immunostaining shows that microglia 
adopts a different morphology according 
to condition: “bushy” with LPS and 
“pancake” with myelin debris alone or 
associated with low LPS. Conclusion 
Interestingly, our results show (1) that 
myelin debris do not induce a M1-like 
phenotypic shift, and (2), for the first time, 
that the M1-like polarization induced by 
LPS is reduced by myelin debris, 
suggesting that they could exert a 
beneficial effect by reducing inflammation.
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NMDA receptors (NMDARs) form a class 
of receptors gated by glutamate, the major 
neurotransmitter in the mammalian brain. 
These receptors play fundamental roles in 
synaptic transmission and plasticity. They 
are also involved in numerous neurological 
diseases. NMDARs are thus targets of 
strong therapeutic interest. NMDARs are 
tetramers usually composed of two GluN1 
and two GluN2 subunits encoded by four 
different genes (GluN2A-D), resulting in a 
large number of receptor subtypes with 
distinct anatomical, biophysical, 
pharmacological and signaling properties. 
Understanding the functional role of these 
individual subtypes in the brain is of great 
importance to develop new strategies to 
counteract the deleterious effects of 
NMDAR dysregulation. However, tools 
allowing targeting of a specific population 
of NMDARs in a given neuronal circuit are 
currently lacking. The optogenetic 
pharmacology approach allows control of 
specific receptor subpopulations in a 
precise spatio-temporal manner. It is 
based on a covalent coupling of a 
photoconvertible modulator, which can 
toggle between an inactive and an active 
configuration with light, to a receptor of 
interest. In this study, we developed an 
original tool to selectively photomodulate 
GluN2B-containing NMDARs (GluN2B-
NMDARs) through an allosteric site and 
thus manipulate their activity in a more 
physiological manner than by directly 
targeting orthosteric (agonist-binding) 
sites. We designed a cysteine-reactive, 
photo-convertible ligand that can target the 
GluN2B-specific polyamine potentiating 

site. By screening different attachment 
positions within the polyamine site, we 
designed receptors that can be modulated 
with light in a bi-directional manner. In the 
future, we plan to introduce our light-
modulated receptors in native systems to 
obtain a better understanding of the role of 
the GluN2B-NMDAR subpopulation in vivo.
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The cerebellum is thought to coordinate 
movement by processing sensorimotor 
information in the cerebellar cortex before 
relaying its output to other brain 
structures. Since all information processed 
by the cerebellar cortex converges on 
Purkinje cells (PCs), the ability to record 
spiking from identified populations of 
these cells presents new possibilities for 
understanding cerebellar processing. Here 
we show that somatic calcium imaging 
can be used in slices and in vivo to easily 
distinguish calcium fluctuations generated 
by complex spikes from those generated 
by trains of simple-spikes (SS). Moreover, 
the estimated calcium influx from a single 
SS is shown to be remarkably consistent 
between PCs (∆F/F0 of 0.1 +/- 0.03%, n = 
6) and therefore permits monitoring of the 
relative changes in SS firing frequency. We 
report that transitions into and out of 
pauses in SS activity (lasting longer than 
three median inter-spike intervals) are 
correlated between PCs in the sagittal 
plane. The source of this organization is 
shown to be presynaptic GABAergic 
network and blocking GABAARs with 
gabazine abolishes the synchrony 
(permutation tests, p < 0.05 in control; p > 
0.05 in treatment; n = 7 pairs). Also, paired 
cell-attached recordings of adjacent PCs in 
sagittal slices (n = 72 pairs) showed that 
this synchrony decays abruptly after a 
distance of ~200 µm between PCs, 
consistent with the mean length of 
GABAergic interneuron axons in the 
cerebellar molecular layer (de San Martin 
et al. 2015). Thus, this method reveals that 
simple-spike pauses are organized in 

groups of neighboring PCs by presynaptic 
interneurons to maximize the effect of PC 
inhibitory synapses on their common 
downstream targets.
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Arachnoid cysts are cerebrospinal fluid-
filled sacs. When located on the posterior 
fossa (PFAC), they can compress the 
cerebellum and may produce behavioral 
and learning deficit and awkwardness, that 
could be considered as autistic like 
behavior. However, these somewhat subtle 
social impairments have not yet been 
formally described, and the underlying 
brain mechanisms remain unknown.
In this study, we aimed to objectify social 
impairments in children with PFAC using 
eye-tracking. In addition, we used arterial 
spin labelling (ASL) MRI to measure rest 
cerebral blood flow (CBF) to investigate 
cortical functional abnormalities in these 
children. Ten PFAC patients (8 ± 4 y) and 
43 TD children (9 ± 4 y) participated in the 
eye-tracking study. Tobii-T120 eye-tracker 
was used to record gaze pattern during 
passive visualization of social scenes 
presenting peer to peer social interactions. 
Areas of interest (AOI) were defined 
around the faces of characters and viewing 
time was compared between groups. Ten 
PFAC patients (age = 8 ± 4) and 28 TD 
children (age = 11 ± 3) participated in the 
MRI-ASL study. Whole brain analyses were 
performed on the smoothed and 
normalized ASL images within statistical 
parametric mapping (SPM8) at individual 
and group levels.
A significant decrease in viewing time to 
the face was observed in PFAC group 
compared to TD group (p < 0.01).  A 
significant CBF decrease (p < 0.05, FWE) in 
the left and right temporal gyrus was 
observed in the PFAC group compared to 
TD group. In addition, significant temporal 

CBF decrease (p < 0.001) was individually 
detected in 5 out of 10 PFAC patients. We 
report specific social perception 
impairments as well as temporal 
functional abnormalities in patients with 
PFAC. These results suggest that damage 
to the cerebellum in childhood have a 
significant impact on functional activity of 
the temporal lobe, which might produce 
social perception deficits and thus underlie 
autistic-like behavior observed in these pa-
tients.
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Pruritus or itch is a frequent symptom of 
cholestatic liver diseases and occurs in 
approximately two thirds of these patients. 
Its intensity ranges from irritating to 
disabling. Sleep deprivation, depressive 
mood, and suicidal tendencies can all be 
caused by severe chronic pruritus. The 
molecular origin of cholestatic itch is 
largely unknown. In the past, substances 
like bile salts, endogenous opioids or 
serotonin have been suspected to be the 
causing pruritogen. Unfortunately, the 
concentrations of these substances in the 
blood of patients do not correlate with the 
itch intensity observed. Recently an 
association of lysophosphatidic acid (LPA), 
its generating enzyme and the intensity of 
cholestatic pruritus has been discovered 
(Kremer, 2010). In humans, 
lysophosphatidycholine (LPC) is processed 
to LPA by the phosphodiesterase autotaxin 
(ATX) and is involved in various biological 
functions.

In the present study, we show that LPA 
18:1 is able to induce calcium signals in 
cultured sensory ganglia cells via fura-2 
microfluometry. Surprisingly, the majority 
of cells activated by LPA 18:1 were not 
neurons but satellite glial cells and LPA-
responses were inversely correlated with 
calcium responses of classic neuronal 
agonists like capsaicin. In satellite glial 
cells, LPA caused the release of calcium 
from intracellular stores. Not only satellite 
glial cells but also Schwann cells displayed 
calcium signals after stimulation with LPA 
18:1. In both glial cells types, the calcium 
responses of LPA 18:1 and an agonist of 
the bile acid receptor TGR5 were highly 
correlated.

In summary, we show that LPA 18:1 is able 
to activate peripheral glial cells. 
Modulation of glial cells (e.g., reduced 
potassium sink) can impact on neuronal 
function, which opens up the possibility for 
a glial component in the regulation or even 
the generation of cholestatic itch.
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Prion diseases, also called Transmissible 
Spongiform Encephalopathies (TSEs), are 
a group of fatal neurodegenerative 
diseases affecting humans and animals. 
According to their transmissible status, 
they present a threat for public health 
(mad cow disease, contaminated growth 
hormone, transmission via blood 
transfusion of Creutzfeldt-Jakob disease). 
TSEs are characterized by the 
accumulation of prion protein (PrP) under 
an abnormal conformation. Currently, no 
cellular model is close to the 
pathophysiology of human prion diseases, 
resulting in the fact that the majority of 
related studies are performed in vivo. In 
this project, we used an original in vitro 
model of human brain based on 
neuroectodermal organoids called "Mini-
brains" (Lancaster et al., 2014). This model 
is obtained from human Induced 
Pluripotent Stem cells differentiated into 
neural precursor cells, which self-organize 
in a three-dimensional structure and model 
the human brain development. The 
immunohistochemical characterizations of 
the Mini-brains confirmed a specific 
cellular organization associated with 
different cellular types such as specific 
cells of human neurodevelopment, neurons 
and astrocytes, and secondly the 
expression of different markers that 
appear chronologically and relevant to 
human development. Mini-brains were 
exposed to several prion strains and 
maintained in culture for three months. As 
soon as 30 days post exposure, we 
observed abnormal PrP deposits in 
different structures of the Mini-brains. 

Moreover, in vivo bioassay (injection of 
Mini-brain lysates into transgenic mice 
overexpressing human PrP) confirmed an 
increase of prion infectivity of Mini-brains 
with time. These observations suggest 
that Mini-brains are sensitive to human 
prion strains. Once validated, this model 
would constitute the first system involving 
human neural cells organized in a cellular 
network able of accumulating human prion 
strains.
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Lead (Pb) is a cumulative toxic metal 
affecting all body systems that are 
particularly vulnerable during 
developmental phase. Permanent Pb 
exposure leads to behavioural changes, 
cognitive impairment, sympathoexcitation, 
tachycardia, hypertension and autonomic 
dysfunction. But, the effects of a low-level 
intermittent lead exposure are not yet 
studied. Here, we addressed 
cardiovascular variables and autonomic 
reflexes in Wistar rats (>28w,both sexes) 
under 2 conditions: permanent (PbP,n=9) 
and intermittent (PbI,n=9) Pb exposure. A 
control group (no exposure,CTL) was used. 
Blood pressure (BP), ECG, heart (HR) and 
respiratory (RR) rates were recorded. 
Baroreflex gain (BRG) and chemoreflex 
sensitivity (ChS) were determined. ANOVA 
was used (significance p<0.05). PbI group 
had a significant decrease in systolic 
(141±7 vs 171±4 mmHg), diastolic (108±2 
vs 148±4 mmHg) and mean BP (123±4 vs 
160±4 mmHg) without significant changes 
in HR, RR, BRG and ChS, when compared to 
PbP group. PbI diastolic BP(108±2 vs 90±8 
mmHg), mean BP (123±4 vs 104±9 
mmHg), BRG(0.38±0.03 vs 0.65±0.07 
bpm/mmHg) and ChS (29±4 vs 10±2 cpm) 
were significantly increased when 
compared to CTL group. As expected, the 
variation profile of most PbI and PbP 
parameters is similar, however, BP 
absolute values of PbI are inferior due to 
the shorter time of exposure. The 
autonomic reflexes data show a 
baroreceptor dysfunction partially 
responsible for high BP values. This could 
have been evoked by the foetal exposure 

to lead, resulting in nervous system 
development impairment. The higher ChS 
in both groups indicates that lead triggered 
an overall alert-like reaction which could 
also contribute to BP increase and a higher 
RR. The tendency of lower PbP ChS may 
be related to an already installed 
remodelling process due to a persistent 
stimulation which is not the case in PbI. 
However, data from target organs 
signalling and autonomic tone evaluation 
would be important to clarify the 
mechanisms underlying these results.
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Cardiorespiratory impairment in an intermittent low-level 
lead exposure animal model

Liana Shvachiy, Vera Geraldes, Ângela Amaro-Leal, and Isabel Rocha

Centro Cardiovascular da Universidade de Lisboa; Faculdade de Medicina, Universidade de Lisboa
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185YRLS 2017 | Institut Imagine

Traumatic brain injury (TBI) induces a 
neuroinflammation that might participate 
to white matter injury (WMI). The latter 
persists for months and years after the 
injury and is associated with post-
traumatic behavioral disorders. As only 
few preclinical data are available, our 
objective was to evaluate temporal 
patterns of neuroinflammation, WMI and 
cognitive and emotional disorders after TBI 
induced by controlled cortical impact in 
adult mice. Non-operated, sham-operated 
and TBI, induced by controlled cortical 
impact, adult male mice were used for 
evaluation, from 6h to 3 months, of 
neuroinflammation (CD11b staining, IL1β 
protein and gene for eleven microglial 
activation markers on isolated CD11b+ 
cells), WMI [Myelin Basic Protein (MBP), 
ultrastructural myelin analysis] and 
behavioral disorders [Barnes and elevated-
plus mazes (EPM), open-field]. TBI resulted 
in an increase in IL-1β protein in the lesion 
and the perilesional areas at 6h and 24h. 
TBI induced a pro-inflammatory microglial 
phenotype at 24h. The latter was 
associated with markers of anti-
inflammatory and immuno-regulatory 
microglial phenotypes at 72h. Microglial 
activation was completely resolved at 7 
days post-injury. Moreover, TBI induced a 
decrease in MBP expression in the corpus 
callosum from 7d to 3 months, 
demonstrating a bilateral demyelination. In 

addition, TBI led to various myelin sheath 
abnormalities of this structure. At 3 
months, TBI mice spent more time in the 
open arms (EPM) and to explore an 
unknown object (open-field), 
demonstrating modifications of defense 
behavior. In the Barnes maze, TBI mice 
required more time to reach the escape 
box during the first two days of the 
reversal learning, suggesting deficit of 
cognitive flexibility. This model of mild TBI 
mimics neuroinflammation, WMI, and 
emotional and cognitive deficits observed 
in traumatized patients. This model could 
help to validate pharmacological strategies 
for treatment of mild TBI consequences.
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Neuroinflammation, white matter injury, cognitive and 
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Travel grants

1 . After the closing of abstracts 
submissions, all works are anonym-
ized.

2 . Potential Talks and Travel Grants 
abstracts are sent, according to each 
Topic to at least two specialists in 
the field (researchers, professors and 
post-docs) for a scientific evaluation 
based on 4 criteria: Clarity, 
Originality, Impact and Results.

3 . Once these judges have 
evaluated abstracts, grades are 
compiled. Then the abstracts are 
ranked altogether.

4 . Finally, the first five of each cat-
egory are selected for the Travel 
Grants allocations.

Transparency is very important for us. Thus we would like to explain you in 4 
steps how Talks are selected and Travel Grants allocated during YRLS.

Thus, if you got a Talk and/or a Travel 
grant, congratulations, because 

selection is demanding!
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