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Dear young researchers,

On behalf of the whole YRLS 2018 
organizing committee, it is my great 
pleasure to welcome you to the 9th 
edition of the Young Researchers in
Life Sciences conference.

The YRLS conference is a unique 
opportunity for you to interact with 
your peers in a convivial, friendly 
atmosphere. The YRLS 2018 team 
worked hard during the last 8 
months to set up these 3 days and
we hope you will enjoy it as much as 
we enjoyed organizing it.

For the �rst time, the conference is 
hosted by the École normale 
supérieure, one of the founding 
members of the conference. The 
ENS is an historical institution
located in the heart of Paris, aiming 
at the promotion of excellence, 
education, and leading-edge 
research. It is therefore the perfect 
place to promote formal and 
informal exchanges between young 
researchers of various life science 
backgrounds. We hope that the
YRLS conference will be an occasion  
for you to discuss and exchange 
ideas with your colleagues (more 
than 200 participants), and build 
your professional network.

The YRLS conference includes 8 
sessions for oral presentations

dedicated to researchers in the early 
stages of their career. The different 
sessions cover diverse �elds of the 
life sciences, and three of them will 
be introduced by outstanding 
experienced researchers who
accepted our invitation. We hope 
you will be inspired by these keynote 
lectures, and by the selected oral 
and poster presentations. We also 
offer you different transversal 
activities, from a round table to 
discuss about private vs public 
sectors of biological research, to a
selection of workshops to develop 
your soft skills.

To organize this year’s YRLS edition, 
34 volunteers from nine researchers’ 
associations were brought together 
by common values and objectives to 
set up this event. 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 �nd us any 
time during the next three days: we 
will be the ones in black with the
YRLS logo on our backs!

With my best wishes for this 2018 
edition,

Lambert Moyon,
President of the YRLS

Federation - 2018

ABOUT THE MEETING
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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 of 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. Three areas 

are targeted: Social, Scienti�c and Professional.

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

The ADELIH 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.

ASSOCIATIONS
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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 regroups 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 
�rst 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).

ASSOCIATIONS
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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 are to reinforce young researchers 

participation to the scienti�c life of the institute and 

organize scienti�c and social events to promote 

communications between Imagine institute members.

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 scienti�c events, and are pleased 

to once again participate in the YRLS conference.

ASSOCIATIONS

 4
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HAZEL SILISTRE

Communication manager
hazel.silistre@pasteur.fr

LAMBERT MOYON

President
moyon@biologie.ens.fr

ISUI AGUILAR SALVADOR

Co-secretary
isui.aguilar@gmail.com

NIKITA MENEZES

Co-secretary
menezes@biologie.ens.fr

MYRIAM NABHAN

Co-treasurer
myriam.nabhan@u-psud.fr

DANIEL JEFFERY

Vice-president
daniel.jeffery@curie.fr

BENOIT NOEL

Co-treasurer
bnoel@biologie.ens.fr



MEET OUR DESIGN TEAM

MEET OUR PROGRAM TEAM

ANJA NITZSCHE

anja.nitzsche@inserm.fr
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CHLOE CASSARO

chloe.cassaro@pasteur.fr

TONI PATERNINA

paternin@biologie.ens.fr

PUJA SINGH

puja.singh@curie.fr

SWANN FLOC'HLAY

�ochlay@biologie.ens.fr

CAROLINE PERON CANE

peron@biologie.ens.fr

REMI DENISE

remi.denise@pasteur.fr

TIPHAINE CHAMPETIER

champetier@biologie.ens.fr

CYRIL LONGE

cyril.longe@inserm.fr

VIRGINIA ANDRADE

virginia.andrade@pasteur.fr

MARCO LUCCHINO

marco.lucchino@curie.fr

SATISH KAILASAM MANI

satish.kailasam@curie.fr

LAURA SALAVESSA

laura.salavessa@pasteur.fr

ANNA SPIER

anna.spier@pasteur.fr



IRYNA DENEGA

iryna.denega@pasteur.fr

MEET OUR OFFICIALS TEAM

MEET OUR HOSPITALITY TEAM

LUCIE BARBIER

lbarbier@curie.fr
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olivier.saulnier@curie.fr

PAULINE ROOST

pauline.roost@cea.fr

SAMYUKTHA SURESH

samyukta.suresh@curie.fr

JUAN JOSE PIERELLA

pierella@biologie.ens.fr

ANASTASIE MATE DE GERANDO

anastasie.mate-de-gerando@cea.fr

SOPHIA BELKHELFA

sbelkhel@genoscope.cns.fr

JOYCE KOENEN

joyce.koenen@u-psud.fr

IGNACIO SANTECCHIA

ignacio.santechhia@pasteur.fr

MARIANO GENERA

mariano.genera@pasteur.fr

ALICE MEIGNE

alice.meignie@pasteur.fr

MATHILDE VINET

mathilde.vinet@curie.fr
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The organization of a conference like 
the YRLS conference is a long journey 
that requires well-coordinated 
teamwork. Its success relies not only 
on our main actors – the Young 
Researchers – but also on many other 
people and institutions who agreed to 
join us in this adventure and whose 
support was essential to reach our 
goal.

This 2018 edition of the Young 
Researchers in Life Sciences 
conference would not have been 
possible without the generous 
donations of our sponsors and the help 
of many volunteers coming from the 
following associations and institutions: 
ACTIF (CEA), ADELIH (IUH), ADIC 
(Institut Curie), ADIT (Université Paris-
Sud), SPIBENS (IBENS), StaPa (Institut 
Pasteur), les Cartésiens (Université 
Paris-Descartes), AMPS,  DIT and YR2I 
(Institut Imagine).

We would like to particularly thank :

- The École normale supérieure de 
Paris for welcoming the YRLS 2018 
edition, and Institut Curie, Institut 
Pasteur, Institut Imagine, CEA, Q-Life, 
PSL SDDS, Collège de France, Institut 
Necker, INSERM, Labex Dc Biol and 
Labex Deep for sponsoring.

-Antoine Triller, for his opening speech.

-Dr. Amritpal Mudher, Pr. Viola Vogel, 
and Dr. Duncan Odom for their keynote 
speeches.

-Macheray-Nagel, Genopole, Oz 
Bioscience, Peprotech France, Charles 
River, Hamamatsu, Aglient, Cercle 
FSER, Addgene and Stemcell for 
sponsoring.

-All the judges: the ones who went 
through many abstracts to select our 
oral presentations and all the members 
of the juries for judging the oral 
presentations and posters.

-The presenters for the round table 
discussions and workshops. 

-Cercle FSER for the scienti�c speed 
dating organization.

-The speakers, the poster presenters 
and the attendees for their participation 
and their support.

Many thanks to all of you for your 

contribution to the success of this 

unique meeting!

ACKNOWLEDGEMENTS
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Duncan Odom

Applying comparative functional genomics to understand

transcriptional and cancer evolution

Duncan Odom’s research group compares how transcription and 

transcriptional regulation vary during evolution, and the implications this 

regulatory plasticity has for diseases such as cancer. His team uses 

numerous new high-throughput methods combined with analysis of 

multiple mammals and vertebrates to reveal fundamental biological 

insights into tissue-speci�cation and genome evolution.

Academic Quali�cations and Career History :

Duncan graduated from the New College of Florida in 1995 with a BA in 

Chemistry, and obtained his PhD in 2001 for work in the �eld of Inorganic 

Chemistry at Caltech. In 2001, he changed research �elds to undertake 

postdoctoral studies in genetics and genomics at the Whitehead 

Institute at MIT, where he developed and deployed new methods in 

transcriptional regulation. His �rst major work as a postdoctoral fellow 

showed that primary human tissue can be used to map where diabetes-

linked transcription factors bind the human genome in liver and 

pancreatic islets in vivo.

In 2006, he established his research group at the University of 

Cambridge. His independent research has focused on understanding 

how and why different species use highly conserved, tissue-speci�c 

transcriptional machinery in surprisingly different ways. Duncan’s 

appointment in 2011 at the Sanger Institute will allow his group to 

combine their comparative functional genomics approaches with the 

intellectual and research strengths of the other Sanger faculty in related 

areas.

INVITED SPEAKERS



NOTES
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Amritpal Mudher

Translational value of Drosophila models of human

neurodegenerative diseases

Dr Amritpal Mudher is an Associate Professor in Neurosciences within 

Biological Sciences at the University of Southampton. She is the 

Principal Investigator of the Neurodegenerative diseases group, aiming 

at investigating the mechanisms that underpin tau-mediated 

dysfunction and degeneration in tauopathies such as Alzheimer’s 

disease and fronto-temporal dementia.

The key current research projects of her group include:

-  Identi�ying disease-modifying tau-centred therapeutic targets.

- Unravelling mechanisms that underpin cross talk between tau and 

Abeta peptide in Alzheimer’s disease.

- Understanding the mechanisms by which aging processes contribute 

to neurodegenerative diseases like Alzheimer’s disease.

- Using the unique structural attributes of misfolded proteins to develop 

label-free biomarkers.

Academic Quali�cations and Career History :

Amriptal obtained her PhD in Neuroscience in 1998, at the Merton College 

of the University of Oxford in the UK. She was studying the regulation of 

phosphorylation of neuronal cytoskeletal elements at this time. Then she 

started her investigation on Alzheimer’s Disease as a post-doctoral 

researcher at he Institute of Psychiatry of the University of London.

INVITED SPEAKERS



NOTES
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Viola Vogel

Medical Technologies Inspired by Bacteria

Viola Vogel is a Professor and Chair of the Department of Health Science 

and Technology heading the Laboratory of Applied Mechanobiology at 

the ETH Zürich, Switzerland.

She exploits nanotechnology tools to decipher how bacteria and 

mammalian cells and micro-tissues exploit mechanical forces to 

recognize and respond to material properties and to their native 

environments.  Her experimental and computational discoveries in single 

molecule and cell mechanics and how protein stretching switches their 

function, as well as in the �eld of mechanobiology have a wide range of 

technical and medical implications, with particular areas of interest in 

stem cell differentiation, tissue growth and regeneration, angiogenesis 

and cancer.  In collaboration with clinicians, several technologies are 

currently carried towards preclinical studies.

Academic Quali�cations and Career History :

Trained as a Physicist at Frankfurt University and after completing her 

graduate research at the Max-Planck Institute for Biophysical Chemistry, 

she spent two years as a postdoctoral fellow in the Department of 

Physics at the University of California Berkeley.

As faculty member, she joined the Department of Bioengineering at the 

University of Washington/Seattle (1990) to start a Molecular 

Bioengineering Program, and moved there through the ranks to Full 

Professor. She is a core faculty member of the newly founded Wyss 

Translational Center Zurich (2015).

INVITED SPEAKERS



NOTES



NOTES



ROUNDTABLE
Public and private research: common goals and divergences

Both the public and the private sectors contribute to advances in research, but 

they are associated with different strategies. While the private sector aims at a 

greater, immediate impact on society, the public sector promotes and values 

research independently from the market potential. This roundtable will be the 

occasion to discuss the actual differences between the private and the public 

sectors, whether one is more effective than the other, how e�ciency is actually 

measured, and how they contribute to the expansion of human knowledge.
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PARTICIPANTS

Mathieu Trystram
Project manager
Head of the Life Sciences sector
Acting Head of the Digital sector 
Agoranov 

Philippe-Jacques Chamiot-Clerc
Senior scientist
Project head & group leader - 
Neurodegeneration cluster
Sano� R&D

Karine Cambon
Scientist
Scientist and Rodent behavioral
analysis platform manager
MIRCen CEA

Colby Benari
Career counselor
Head of the Academic Careers 
O�ce
University College London



WORKSHOPS
Toolkit for research: career paths, design & communication

Enrich your work: design tips for 
your scienti�c illustrations
Felipe Delestro

In this workshop, you will learn the 
basic guidelines on how to better
show your scienti�c results. From
making illustrations to improving
the clarity of your plots, both 
theoretical and practical lessons
(always using open-source 
softwares) will change the way 
people perceive and understand 
your work.
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How to popularize science
Universcience

Are you still struggling to explain
your research during a family 
lunch? Do you face a blank page 
when asked for a broad audience 
summary of your research topic? 
This workshop is for you! 
Through hands-on exercises
based on a research topic, a 
scienti�c mediator will give you the 
keys to adapt your scienti�c 
discourse to a general audience.

Career Development: a landscape
in Academia and Industry
Adoc Talent Management

Choosing a career can feel like a 
di�cult 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.



SCIENTIFIC SPEED DATING
Meeting high school students to promote research

Following its great success at 
the 2016 & 2017 editions, the
scienti�c speed dating will be 
held again at this year's 
YRLS2018 conference. Young 
researchers will meet and 
interact with Parisian high 
school students to promote 
their research and pique the
students' interest in life 
sciences.

The scienti�c speed dating is 
organized together with the 
Cercle Schlumberger Foundation 
for Education and Research 
(Cercle FSER).
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From 19:30 to 02:00, at 8 Rue Bachaumont, 75002 Paris.
With the online registration (10 €/person) : drinks & appetizers.

Nearby stations :         Sentier           Etienne Marcel and                  Châtelet 

Guided tour

Historical Crimes of Paris

  Paris is a city full of history including  very famous 
crimes and tragic stories. During this tour you will 
discover the famous quarters with a new light thanks to
its original  thematic. This is a cultural journey of the major
cases that once affected the French capital. Also we will visit
places where people were executed over time in Paris. This 90
minutes walking tour will take you to the very heart of the city with
surprising anecdotes.

Guided walking tour, 60 to 90 mn.
Meeting point at 6 pm at the horseman statue in front of the Notre Dame
Cathedral. The guides will be wearing pink vests.

Nearby stations :

Registration at the YRLS desk.
Fee: 9 €/person.

       Cité          Cluny - La Sorbonne  and                 St-Michel
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CULTURAL EVENT

SOCIAL EVENT
Bar

Les Ecuries

After visiting the most notorious Crime quarters
of Paris, we will come together in the atypical caves of the

bar Les Ecuries, in one of the most lively neighborhoods in Paris to enjoy 
some food and drinks. This bar, formerly known as a post o�ce, will be the 
perfect opportunity for us to socialize with other participants and end the 

day with a typical Parisian afterwork twist!



 

1

Session 1 

Immunology & Infectious Diseases

Session 2

Genetics & Epigenetics

Session 3

Cancer Biology

Day

YRLS 2018 | Ecole normale supérieure 35



1

Session I
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Immunology & Infectious Diseases
Oral communications

Kyle Morris
P. falciparum sporozoites express a speci�c PfEMP1 during mosquito 
infection

Jérémy Du�oo
Characterization of the complement-activating function of anti-HIV-1 
broadly neutralizing antibodies

Claire Leveau
Ttc7a is a negative regulator of the function of hematopoietic stem 
cells related to endoplasmic reticulum stress

Raphael Sierocki
Conception of a de-immunized antibody directed against Salmonella
Typhimurium for immunotherapy



ORAL COMMUNICATION

IMMUNOLOGY & INFECTIOUS DISEASES

P. falciparum sporozoites express a speci c PfEMP1 
during mosquito infection

Kyle Morris, Gigliola Zanghì, Shruthi S. Vembar, Sebastian Baumgarten, Shuai Ding, Julien 
Guizetti, Jessica M. Bryant, Denise Mattei, Patty Chen, Salah Mecheri, Dominique Mazier and Artur 
Scherf

Keele University and Pasteur Institute

P. falciparum exports proteins to the 
membrane of its host erythrocyte, resulting 
in cytoadhesion of infected cells to the 
human endothelium. One major family of 
variant surface molecules is the PfEMP1, 
encoded by ~60 clonally variant var genes. 
Immune evasion in the human host depends 
on the mutually exclusive expression of var 
genes, which are believed to be regulated 
epigenetically. In the blood stage parasite, 
H3K9me3 and heterochromatin protein 1 
(HP1) are enriched in the heterochromatin of 
silent var genes while transcriptionally 
permissive histone modi cations 
H3K4me2/3 and H3K9ac are enriched at the 
single active var gene.  It is unknown, 
however, if mutually exclusive var gene 
transcription is important or controlled at 
the epigenetic level in other stages of the 
parasite life cycle such as in the Anopheles 
mosquito vector. With ChIP, we showed that 
the same patterns of epigenetic signatures 
control var gene expression in the 
sporozoite, or the motile stage of the 
parasite that is transmitted from infected 
mosquitoes to humans.  Similar to the 
epigenetic signature of var genes in blood 
stage parasites, all var genes were enriched 
in HP1/H3K9me3 except for a single var gene 
– Pf3D7_0809100 – that was comparably 
devoid of these features. 
Immuno uorescence using an antibody 
against the corresponding PfEMP1 showed 
expression at the surface of the mature 

sporozoite. Interestingly, blood stage 
parasites from the same strain express a 
different PfEMP1, suggesting that var gene 
Pf3D7_0809100 is epigenetically selected for 
expression speci cally in the mosquito 
stage. To investigate the functional 
signi cance of the Pf3D7_0809100 PfEMP1, 
we have performed a gene knockout of this 
var gene using CRISPR/Cas9 technology. We 
are currently characterizing the phenotype 
of the knockout parasite strain with regard 
to var gene transcription and epigenetic 
signature, PfEMP1 expression, and parasite 
infectivity in the human blood and mosquito 
stages.

Kyle Morris
kpaulmorris@gmail.com
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of anti-HIV-1 broadly neutralizing antibodies
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contribution

1 Virus & Immunity Unit, Department of Virology, Institut Pasteur, Paris, France
2 CNRS-UMR3569, Paris, France
3 Vaccine Research Institute, Creteil, France
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5 Inserm U1222, Paris, France

Despite e cient treatment, there is no cure 
for HIV-1 infection. Anti-HIV-1 broadly 
neutralizing antibodies (bNAbs) targeting the 
viral Env glycoprotein are currently being 
tested in clinical trials and have been shown 
to delay viral rebound after antiretroviral 
treatment interruption. Beyond 
neutralization, bNAbs activate immune 
effector functions, through their Fc region, 
but the underlying mechanisms are only 
partially understood. Here, we studied the 
capacity of bNAbs to activate the 
complement system.                  

We tested the ability of a panel of 12 different 
bNAbs to induce complement-dependent 
cytotoxicity (CDC). We rst used Raji cells 
stably expressing HIV-1 YU-2 Env as targets 
in CDC assays. bNAbs targeting either the 
CD4 binding site or the V3 loop of Env were 
strong inducers of CDC, whereas the other 
antibodies tested were inactive. We then 
generated Raji clones expressing different 
amounts of Env. In these cells, CDC induction 
by bNAbs correlated with Env surface levels. 
Next, we examined the susceptibility of HIV-1-
infected cells to CDC. Raji cells infected with 
different strains of HIV-1 (NL4-3, NLAD8, or 
YU-2) died from bNAb-induced CDC. 
However, infected primary CD4+ T cells were 
poorly sensitive to CDC by bNAbs. We are 
currently examining the role of potential viral 
proteins and cellular regulators of CDC 
induction by bNAbs.

Overall, our data show that a subset of 
bNAbs performs CDC against Env-expressing 
cells or HIV-1-infected cells. Killing of target 
cells by CDC requires high levels of Env at the 
cell surface. Our ongoing experiments will 
help understanding how complement 
activation by bNAbs is regulated in primary 
CD4+ T cells.

Jérémy Du oo
jeremy.du oo@pasteur.fr
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Ttc7a is a negative regulator of the function of 
hematopoietic stem cells related to endoplasmic 
reticulum stress

Claire Leveau 1,2, M.-T. El-Daher 1,2, A. Fischer 3,4,5, Fernando Sepulveda 1,2, Geneviève de Saint 
Basile 1,2
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Institute, Paris, France
2 Université Paris Descartes -Sorbonne Paris Cité, Imagine Institute, Paris, France
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Recently, we and others have described an 
inherited immune disorder associated with a 
broad spectrum of symptoms ranging from 
early-onset IBD to multiple intestinal atresia. 
The cause is deleterious mutations in the 
Ttc7a gene. Although recent studies 
described some of the molecular functions 
of TTC7A, the mechanisms leading to the 
immune phenotype resulting from TTC7A 
de ciency remains poorly understood. To 
address this question, we are studying a 
mouse model carrying a spontaneous 
mutation in Ttc7a gene, the fsn mice. These 
mice present with splenomegaly and 
leukocytosis associated with skin and bone 
marrow alterations. My research project 
seeks to gain insights in the role of TTC7A in 
the maintenance of immune homeostasis. 
HSC transplant experiments demonstrated 
an exacerbated proliferation of Ttc7a-
de cient hematopoietic cells, suggesting 
that an intrinsic defect of Ttc7a in HSCs 
could be the cause of the peripheral immune 
proliferation. Usually, over-proliferation of 
immune cells correlates with a reduction in 
self-renewal potential of HSC. However, 
competitive bone marrow reconstitution 
experiments and serial reconstitution 
experiments revealed that Ttc7a de ciency 
increased HSC self-renewal potential, as 
mice reconstituted with fsn cells survived 

longer than controls. Few other similar 
observations, related to deletion of Cdkn2c 
or Hif1a (Yuan et al. 2004, Takubo et al. 2010) 
were reported. Transcriptomic analysis of 
ctrl and Ttc7a-de cient HSCs revealed a 
decreased expression of genes related to 
response to ER stress. HSCs has been shown 
to be highly sensitive to ER stress to ensure 
the maintenance of a high-quality pool of 
HSCs over time. Our results show that Ttc7a-
de cient HSCs displayed a higher resistance 
to stress in vitro, and an increased 
proliferation after myeloablative stress in 
vivo. Thus, our studies reveal a previously 
unrecognized role of Ttc7a as critical 
regulator of the quiescence and self-renewal 
of HSCs, and their response to stress.

Claire Leveau
claire.leveau@inserm.fr
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Salmonella Typhimurium is a pathogen 
responsible for enteric infections. This 
infectious bacterium is a major cause of 
mortality in the emerging countries and is 
categorized as potential bioterrorism agent. 
The emergence of antibio-resistant strains 
require the development of broad-spectrum 
alternatives. Immunotherapy showed its 
ability in the eld of bacterial infectious 
diseases as a substitute to antibiotics. 
However, many monoclonal therapeutic 
antibodies including fully human antibodies 
are immunogenic in a signi cant fraction of 
patients and promote production of Anti-
Drug Antibodies. 

The aim of this project is to engineer a de-
immunised version of a protective mouse 
monoclonal antibody directed against a 
surface protein of Salmonella essential to its 
virulence: SipD. In order to reduce its 
potential immunogenicity, this antibody goes 
through an accelerated humanization 
process followed by a de-immunisation 
approach. De-immunisation is achieved by 
removing the T cell epitopes, which are 
detected within the sequence by a prediction 
algorithm that we are currently developing. 
More precisely, mutations are introduced on 
selected anchor residues of predicted T-cell 
epitopes in order to remove them. Because 
of the probable overlap of functional and 
immunogenic regions, yeast surface display 
is used to screen for both non-immunogenic 
and functional antibodies. 

To date, the antibody has successfully been 
expressed at the surface of yeasts in Fab 
format and binds its target with nanomolar 
a nity as assessed by FACS. The antibody 
has also been humanized using yeast surface 
display. We are currently constructing banks 
of de-immunized variants. The pool of 
functional clones will be analysed by Next 
Generation Sequencing (NGS) and re-
evaluated for immunogenicity in vitro. 

We expect from the strategy of combining 
prediction algorithms, yeast surface display, 
FACS and NGS to obtain non-immmunogenic 
antibodies in a rapid and cost effective 
manner.

Raphael Sierocki
raphael.sierocki@cea.fr
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Environmentally-induced epigenetic conversion of a 
piRNA cluster

K. Casier, V. Delmarre, E. Viodé, S. Ronsseray, L. Teysset and A. Boivin

Laboratoire de Biologie du Développement (UMR7622), IBPS,  Sorbonne Université

Transposable element (TE) activity is 
repressed in animal gonads by PIWI-
Interacting RNAs (piRNAs), a class of small 
RNAs produced by heterochromatic loci 
enriched in TE fragments and called piRNA 
clusters. We have previously shown in 
Drosophila melanogaster, that maternally 
inherited piRNAs can epigenetically convert 
a homologous inactive cluster composed of 
tandemly repeated transgenes into a 
functional piRNA cluster. Here we show that 
the maternal inheritance dependency of 
activation can be circumvented when ies 
are developing at high temperature resulting 
in a rare but invasive epigenetic conversion. 
The newly acquired active state is stable 
through next generations even developed at 
a milder temperature. Silencing capacities, 
piRNA production and chromatin 
modi cations are identical whether 
conversion occurred by maternal piRNA 
inheritance or by high temperature. 
Strikingly, heat conversion requires a copy of 
a homologous transgene located elsewhere 
in the genome. Altogether, these data report 
the rst case of a piRNA cluster 
establishment due to environmental 
changes, highlighting how such variations 
might impact the long-term epigenome 
shaping.

Karine Casier
karine.casier@upmc.fr
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Nucleus positioning modulates splicing in mammalian 
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Klaud a Daugelaite, Marie-Emilie Terret, Marie-Hélène Verlhac, Adel Al Jord

Center for Interdisciplinary Research in Biology, CIRB, Collège de France, CNRS-UMR7241, INSERM-U1050, Paris 
F-75005, France

Nucleus positioning conveys spatiotemporal 
developmental cues in various cell types and 
organisms. In mammals, developing oocytes 
centralize their nucleus and, in mice, this 
process is known to depend on actin-based 
cytoplasmic uctuations. Oocytes lacking 
these uctuations present off-centred 
nuclei with altered nuclear architecture and 
gene expression. Although a non-central 
nucleus correlates with poor developmental 
outcome, the biological signi cance of 
nucleus centration in mammalian oocytes 
remains enigmatic. Here, we investigated the 
most deregulated gene in mouse oocytes 
with off-centred nuclei, whose protein 
product, CDC5L, is an essential component 
of the mRNA splicing machinery. Our results, 
stemming from transcriptomic analyses and 
imaging techniques, suggest that a surplus 
of CDC5L is su cient to signi cantly alter 
global mRNA splicing in oocytes with off-
centred nuclei.  Centring the nucleus in 
these oocytes induces downregulation of 
CDC5L gene and rescues splicing defects, 
thus, highlighting a potential link between 
nucleus positioning and transcript 
maturation in oocytes. Future efforts will 
provide mechanistic insights into how 
cytoplasmic uctuations modulate the 
quality of vital maternal transcripts known to 
support early embryonic development.

Klaud a Daugelaite
klaud a.daug@gmail.com
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repair shuttles between Mediator on regulatory regions 
and RNA polymerase II on transcribed regions

Adrien Georges, Diyavarshini Gopaul, Cyril Denby-Wilkes, Nathalie Giordanengo-Aiach, Marie 
Bénédicte Barrault, Olivier Alibert, and Julie Soutourina

I2BC Paris-Saclay (CEA/CNRS/Université Paris Saclay), present a liation : PARCC/HEGP (INSERM U970)

Maintenance of genome integrity is essential 
for the normal cell function. Nucleotide 
excision DNA repair (NER) is a unique 
evolutionarily conserved pathway that 
speci cally removes bulky DNA lesions, 
including photoproducts induced by UV light. 
NER factors recognize the DNA lesions and 
then excise the damaged DNA fragment, 
allowing repair. Two NER subpathways have 
been proposed: global genome repair (GGR) 
that removes the DNA lesions in the genome 
overall, and transcription-coupled repair 
(TCR) that removes the DNA lesions on RNA 
Polymerase II (Pol II) actively transcribed 
regions. Rad2/XPG is a DNA-repair nuclease 
involved in the excision of damaged DNA, 
common to both NER pathways, but also in 
the initial steps of TCR, through a non-
catalytic function.

Recently, we identi ed a novel link between 
Rad2/XPG and Mediator, a large coactivator 
complex essential for the regulation Pol II-
dependent transcription. Mediator is 
recruited to regulatory regions and serves as 
a functional bridge between speci c 
regulators and Pol II basal transcription 
machinery. ChIP-seq analyses revealed that 
Rad2 was associated with regulatory and 
transcribed regions of class II genes in the 
absence of DNA damage. We identi ed 
speci c Mediator med17 mutants that were 
UV-sensitive in a GGR de cient genetic 
background, suggesting a role of Mediator in 
TCR. 

In this work, we demonstrate, using kin28 
TFIIH, rpb9 Pol II and med17 Mediator 
mutants, that Rad2 shuttles between 
Mediator bound on regulatory regions and 
transcribed regions where its presence is 
dependent on elongating Pol II. Furthermore, 
our results show that UV-sensitive Mediator 
mutants were co-lethal in combination with 
deletion of Rpb9 Pol II subunit supporting 
Mediator implication in TCR mechanisms. 
Taken together, our data provide 
mechanistic insights into functional 
interplay between Mediator, Rad2 and Pol II 
related to TCR, and suggest a close relation 
between Mediator functions in transcription 
and in NER.

Adrien Georges
adrien.georges@inserm.fr
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Analysis of cognitive and skeletal phenotype of the rst 
mouse model for Crouzon syndrome with acanthosis 
nigricans linked to Fgfr3

Maxence Cornille, Stephanie Moriceau, Roman H. Khonsari, Nabil Kaci, Morad Bensidhoum, 
Federico Di Rocco, Yann Heuzé, Franck Oury and Laurence Legeai-Mallet
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Paris, France

Crouzon syndrome with acanthosis nigricans 
(CAN) is a rare craniosynostosis 
characterized by a premature fusion of the 
coronal sutures of the skull and midface 
hypoplasia. In addition to this severe 
phenotype, patients present cognitive 
anomalies concerning memory capacity, 
attention and anxiety. CAN syndrome is 
caused by a single point mutation (A391E) in 
the gene FGFR3, causing an overactivation of 
the receptor.
In order to understand the bone and brain 
phenotype of this syndrome, we generated 
the rst mouse model for this. Macroscopic 
analyses of mutant mice (Fgfr3A385E/+) by 
micro-computed tomography (µCT) scanners 
and morphometric analyses showed a mild 
craniofacial phenotype, with absence of 
craniosynostosis at three weeks of age. 
Osteoblast isolated from the calvaria (2 days 
of age) showed decreased Collagen I and 
alkaline phosphatase expression when 
differentiated in vitro.

Interestingly, a behavioral analysis of the 
Fgfr3A385E/+ animals show a drastic 
decrease in memory performances 

compared to control. Furthermore, mutant 
mice present also a higher activity in stress 
induced depression testing. While skull and 
appendicular skeleton do not seem to be 
strongly affected by this mutation, a strong 
effect was observed on behavior of the 
animal, mimicking patients’ de cits in 
working memory reported in several clinical 
studies.
 These results demonstrate an alteration of 
learning and willingness processes in the 
context of the Fgfr3A385E/+ mutation. More 
precisely, these observations suggest a 
strong effect of the mutation on 
hippocampal-dependent memory functions 
and address for the rst time the behavior 
abnormalities observed in the context of 
Fgfr3 gain-of-function mutation. Further 
investigation will permit to extend the 
characterization of this cognitive phenotype 
in CAN syndrome and the role of Fgfr3 in 
neurological processes and a better 
understanding of the effects of 
craniosynostosis causing mutation on the 
central nervous system activities.

Maxence Cornille
cornillemaxence@gmail.com
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How Epithelial to Mesenchymal Transition (EMT) is linked 
to  DNA Damage Response (DDR)

Fatemeh Rajabi and Arturo Londoño-Vallejo

Institut Curie

Introduction
Chromosome instability (CIN) has been linked 
with the aggressive progression of 
carcinomas. But the way CIN contributes to 
cancer progression has not been de ned. 
Our laboratory has implemented an in vitro 
human epithelial cell model of 
transformation that recapitulates the 
carcinogenetic process, starting from a 
primary epithelial cell and leading to the 
emergence of a highly aggressive cancer 
stemlike cell. In this model, CIN cells undergo 
telomere shortening leading to a general 
destabilization of the genome (CIN+). We 
have shown that CIN+ cells undergo an 
Epithelial to Mesenchymal transition (EMT). 
Analyses of CIN+ cells reveal signi cant 
changes in the genetic and epigenetic 
landscape.

Objective
In this project, we intend to dissect the 
molecular mechanisms that link the DNA 
damage response (DDR) to the genetic 
reprograming process associated to CIN. 

Material and Methods
In order to abrogate DNA damage Response 
in epithelial CIN- cells, we applied genome 
editing CRISPR-Cas9 technic to deplete the 
expression of H2AX, MDC1 and 53BP1 which 
are involved in DDR. In DDR- and control 
cells, we determined the degree of EMT 
induced by DNA damage using a set of 

epithelial/mesenchymal markers as well as 
EMT-related transcriptional factors. 

Results
We show that knock outs of H2AX, MDC1 and 
53BP1 genes upregulate, by themselves, 
mesenchymal transcription factors like Slug 
or twist1 and twist2, and mesenchymal 
markers such as Vimentin and Fibronectin 
simultaneously with downregulation of 
epithelial markers like E-Cadherin, indicating 
that EMT has been triggered as a 
consequence of depletion of genes that are 
parts of DNA Damage Response. In addition, 
abrogation of the DDR did not impair most 
EMT-related responses after exposure to 
DNA damaging agent.

Conclusion
Data con rm that chronic exposure to DNA 
damaging factors leads to EMT. Genome 
editing approaches show that DDR pathway 
integrity is required to maintain the epithelial 
phenotype.

Fatemeh Rajabi
fatemeh.rajabi@curie.fr
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CD47 agonist peptide, PKHB1, induces immunogenic cell 
death in leukemia cell lines and tumor regression in vivo

Ashanti C. Uscanga-Palomeque1*, Ana C. Martínez-Torres1*, Luis Gómez-Morales1,2, Kenny M. 
Calvillo-Rodriguez1, Thomas Denè e2, Diana E. Caballero-Hernández1, Hélène Merle-Béral3, 
Santos A. Susin3, Philippe Karoyan2, Cristina Rodríguez-Padilla1 *Equal contribution

1.Universidad Autónoma de Nuevo León; Facultad de Ciencias Biológicas; Laboratorio de Inmunologia y 
Virología. Mexico. 
2.Université Pierre et Marie Curie (Paris VI)- ENS-CNRS; Chimie Moléculaire FR 2769, Laboratoire des 
Biomolécules. France. 
3.Centre de Recherche des Cordeliers, INSERM UMRS1138, Sorbonne Universités UPMC Paris 06, Université 
Paris Descartes Sorbonne Paris Cité. France

Recently, our work-group demonstrated that 
peptides derived from the C-terminal domain 
of the TSP1 can activate CD47 and induce cell 
death in chronic lymphocytic leukemia. For 
this reason, we analyzed the cell death 
effects of PKHB1, the rst serum-stable 
peptide of this class, in different types of 
leukemia cell lines and the antitumor effect 
in an immunocompetent murine model. For 
this, rst we evaluated cell viability and 
death in different leukemic cell lines, in 
PBMC and murine lymphoid cells. In leukemic 
cells we evaluated caspase and calcium 
dependency and whether CD47-mediated 
cell death induced calreticulin (CTR) 
exposure, and damage-associated molecular 
patterns (DAMPs) release (ATP, HSP70, 
HSP90, HMGB1, CTR). In vivo we determined 
tumor volume, survival, cell blood count, 
tumor histology and immunochemistry (IHC), 
additionally, we administrated of a 
prophylactic antitumor vaccination, and 
determined immunologic memory. Our data 
indicated that PKHB1 induces caspase-
independent and calcium-dependent cell 
death in leukemic cells but not in non-
neoplastic cells. In vivo, weekly treatment of 
PKHB1 induced complete regression of 
L5178Y-R tumors in immunocompetent Balb/
c mice, prolonging survival without damaging 
lymphoid and vital tissue, and improving cell 
blood counts compared to untreated mice. 

Pathological analysis indicated the 
in ltration of PMN and lymphocytes in the 
tumor biopsies of the treated mice. Our 
results show that PKHB1 not only induces 
calcium-dependent death, but it is able to 
induce immunogenic cell death in leukemic 
cells as it induces CRT exposure and DAMPs 
release, in vitro, and prophylactic 
vaccinations inhibit tumor establishment in 
vivo. Altogether our results improve the 
knowledge of the potential of CD47 agonist 
peptides as a therapeutic tool to treat 
leukemia.

Ashanti Concepción Uscanga-Palomeque
ashanti.uscanga@gmail.com
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Bleb-based migration and contact guidance

Juan Manuel García Arcos, Alexis Lomakin, Mathieu Maurin, Rafaele Attia and Matthieu Piel

Institut Curie and Institut Pierre Gilles de Gennes

Single cell locomotion is a basic mechanism 
even for multicellular organisms. 
Lamellipodia-based migration is based on 
cycles of assembly and disassembly of focal 
adhesions with a protruding front. In 
contrast, amoeboid mode of migration is 
based mostly on the contraction of the cell 
rear. Depending on intrinsic (contractility, 
regulation of adhesion) or extrinsic factors 
(con nement, pore size, friction, geometry), 
cells are able to display a wide repertory of 
migration modes. For example, HeLa cells 
display mesenchymal slow motility when 
culture on glass. However, under low 
adhesion and con nement, they switch to an 
amoeboid fast motility, with intense blebbing 
activity. Cells in this condition eventually 
polarize and migrate driven by a big frontal 
bleb and a strong actomyosin ow from the 
front to the rear uropod. However, the cell 
polarization mechanism in con ned, non-
adhesive substrates is not known. In order to 
study this, we developed an assay to bias the 
polarization of cells based on nano grooved 
substrates. Unlike it is shown generally, in 
this context cells polarize perpendicularly to 
grooved surfaces instead of aligning with the 
substrate. We study quantitatively bleb 
dynamics and actomyosin ow in this 
condition, and propose a mechanism of cell 
polarization in which anisotropic friction can 
drive cell migration in absence of actin-
based protrusions and integrins. Juan Manuel Garcia Arcos

juan-manuel.garcia-arcos@curie.fr
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Chitosan-coated gold nanoparticles induce reactive 
oxygen species-dependent cell death in leukemic cell 
lines

Lorenzo-Anota Helen Y., Martínez-Torres Ana Carolina, García-Juárez Martín, Zarate-Triviño 
Diana G., Rodríguez-Padilla Cristina

Laboratorio de Inmunología y Virología, Facultad de Ciencias Biológicas, Universidad Autónoma de Nuevo 
León (UANL), México

Leukemia is a type of cancer that results 
from the malignant transformation of white 
blood cells and that affects people of all 
ages. The principal de ciencies of 
conventional treatments against leukemia 
are their lack of speci city and treatment 
resistance, as cells acquire capacities to 
avoid cell death. Therefore, the development 
of new therapies that can be speci c to 
cancer cells and overcome cell death 
resistance is necessary. Recently, gold 
nanoparticles and chitosan demonstrated 
cytotoxic activity against cancer cells. Thus, 
we hypothesized that chitosan-capped gold 
nanoparticles (chAuNPs) could induce 
regulated cell death in leukemic cells without 
affecting normal cells. We synthetized 
chAuNPs and analyzed their capacity to 
induce cell death of leukemic (K562 and CEM) 
and non-cancerous cells (PBMC), and studied 
their cell death mechanism. We synthetized 
chAuNPs, by chemical method, and 
evaluated phosphatidylserine exposure and 
plasma membrane permeabilization, in PBMC 
and leukemic cell lines. We also evaluated 
ROS generation using DCFDA staining and 
NAC, as a ROS inhibitor. Mitochondrial and 
nuclear damage were measured using TMRE, 
and -H2AX, p53 and cycle cell analysis, 
respectively. Finally, we evaluated 
autophagy, apoptosis, and necroptosis, and 
the role of ROS production in these 
mechanisms. We found that chAuNPs are 
cytotoxic in a dose-dependent manner in 

leukemic cells lines, while sparing PBMC. 
Additionally, they induce ROS production 
that leads to mitochondrial and nuclear 
damage, and cell death. Finally, our results 
show that cell death induced by chAuNPs is 
dependent of the cell type, as they induce 
apoptosis in CEM and necroptosis in K562, 
both undergoing autophagy as a prosurvival 
mechanism. These results open the door to 
future studies to test their e ciency in vivo, 
in addition to the possibility of coupling 
chAuNPs with other agents aiming at the 
simultaneous activation of different cell 
death pathways to overcome cell death 
resistance.

Helen Yarimet Lorenzo-Anota
helen.lorenzo@hotmail.com
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IFN-γ inducible protein-10 (IP-10) in childhood pulmonary 
TB in BCG-vaccinated population

Sebastian Wawrocki 1, Monika Baranowska 1, Anna Pankowska 2, Magdalena Druszczynska 1

1 Division of Cellular Immunology, Department of Immunology and Infectious Biology, Faculty of Biology and 
Environmental Protection, University of Lodz, Banacha 12/16, 90-237 Lodz, Poland; 
2 Department of Respiratory Diseases For Children, Regional Center Hospital for Tuberculosis, Lung Diseases 
and Rehabilitation in Lodz, Okolna 181, 91-520 Lodz, Poland

Introduction
Unlike tuberculosis (TB) in adults, childhood 
TB often occurs with nonspeci c signs and 
symptoms. None of the currently available 
microbiological, serologic or molecular tests 
designed for the diagnosis of active TB are 
good enough for clinical use in children. 
Identi cation of new biomarkers evaluating 
host key elements of the response to 
Mycobacterium tuberculosis (M.tb) infection is 
urgently needed. 
 
Objective
The aim of this work was to evaluate the 
usefulness of IFN-γ inducible protein-10 (IP-
10) as a biomarker of childhood TB in BCG-
vaccinated population.
 
Materials & methods
The study group comprised of 127 Polish BCG-
vaccinated children including patients with 
active pulmonary TB, children latently 
infected with M.tb and healthy volunteers. All 
the children undergo standard clinical 
evaluation including IGRA (interferon-gamma 
released assay) and tuberculin skin testing 
(TST). IP-10 concentration in sera and plasma 
obtained after M.tb stimulation was 
determined immunoenzymatically using 
DuoSet®ELISA Development Kit (R&D).
 

Results
The study showed signi cant increase in the 
levels of the chemokine in the whole blood 
cultures stimulated with M.tb antigens from 
TB patients as well as M.tb latently infected 
children compared to healthy volunteers. No 
differences were observed in the levels of 
the protein in the sera. The analysis of the 
association between the size of tuberculin 
reactivity and serum/plasma concentration 
of IP-10 showed no signi cances.
 
Conclusion
The results showed the potential use of IP-10 
as an auxiliary marker of TB in BCG-
vaccinated children, however it is not helpful 
in the differentiation between its active and 
latent form.
This work was supported by the National 
Science Centre grant no. 2016/21/B/
NZ7/01771.

Sebastian Wawrocki
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Increased permeability of human gastric epithelial 
barrier in the milieu of Helicobacter pylori antigens, 
acetylsalicylic acid and 7-ketocholestrol

Adrian Gajewski 1, Weronika Gonciarz 1, Bujana Allushi 1, Michał Obuchowski 2, Krzysztof Hinc 2, 
Magdalena Chmiela 2

1 Division of Gastroimmunology, Department of Immunology and Infectious Biology, Faculty of Biology and 
Environmental Protection, University of Lodz, Banacha 12/16, 90-237 Lodz, POLAND
2 Department of Molecular Bacteriology, Departments of the Intercollagiate Faculty of Biotechnology 
University of Gdansk & Medical University of Gdansk, Debinki 1, 80-211 Gdansk, POLAND

Introduction
Helicobacter pylori (Hp) colonize human 
gastric mucosa and initiate cell damage. This 
barrier can be also destroyed by anti-
in ammatory drugs such as acetylsalicylic 
acid (ASA), used in patients with ischemic 
heart disease. Gastric epithelium of Hp 
infected persons potentially is more 
susceptible to harmful effects of ASA. 
Alternatively cytotoxicity of ASA may 
promote Hp colonization. In Hp infected 
patients a concentration of cholesterol a 
classic atherosclerosis risk factor is 
increased. It is unknown whether the 
proin ammatory activity of Hp can be 
modulated by cholesterol. 
 
Aim
To assess the permeability of gastric 
epithelial barrier of AGS cells in vitro, in the 
presence or absence of Hp components: 
glycine acid extract (GE), CagA protein [IRIS; 
Siena, Italy), urease A subunit (UreA), 
lipopolysaccharide (LPS) [courtesy Prof. A.P. 
Moran] and 7-kCh or ASA using paracellular 

ux method. 
 
Materials and Methods
The gastric epithelial cells, AGS line (ATCC, 
CRL-1739), were seeded into transwell 
culture inserts in complete RPMI-1640. After 

reaching con uence, cells were stimulated 
apically with Hp components and/or 7-kCh/
ASA. After 24h of incubation, uorescein 
(FITC)-coupled dextran was added to the 
upper compartment. The cell barrier 
permeability was assessed on the basis of 

uorescence intensity in the lower 
compartment, measured every 15 min of 
incubation by 150 min versus uorescence of 
RPMI-1640 medium.

Results
In the milieu of Hp GE, CagA, UreA and LPS 
the permeability of gastric epithelial cell 
monolayer was signi cantly increased as 
compared to unstimulated cells, and further 
elevated by 7-kCh and/or ASA.
 
Conclusion
The integrity of gastric epithelial cell 
monolayer was affected in the milieu of Hp 
components, 7-kCh and ASA. The synergistic 
effect of Hp components with ASA and 7-kCh 
in downregulation of cellular barrier 
permeability was shown.
Funded by National Science Centre, Poland - 
DEC-2015/17/N/NZ6/03490.

Adrian Gajewski
adrian.gajewski@biol.uni.lodz.pl

64 YRLS 2018 | Ecole normale supérieure



POSTER PRESENTATION

IMMUNOLOGY & INFECTIOUS DISEASES

SESSION 1   |   POSTER 3

Evaluation of the bene t of liposome encapsulation of 
Leishmania antigen incorporated into dissolvable 
microneedles for vaccination against leishmani

Juliane Sousa Lanza 1, Olivia Flynn 2, Agnese Donadei 2, Sandrine Cojean 1, Sonja Vucen 2, Anne 
Moore 2, Philippe Loiseau 1, Ana Paula S.M. Fernandes 3 and Frédéric Frézard 1,3

1 Laboratoire de Chimiotherapie Antiparasitaire, BioCIS, Faculté de Pharmacie, Université Paris-Sud XI, 
Chatenay-Malabry, France
2 School of Pharmacy, University College Cork, Cork, Ireland
3 Institute of Biological Sciences, Universidade Federal de Minas Gerais, Belo Horizonte, Minas Gerais, Brazil

Leishmaniasis, diseases caused by protozoa 
of the genus Leishmania, presents high 
mortality, morbidity and is considered a 
serious public health problem in several 
countries. There is no licensed vaccine for 
its prevention in humans, although the 
immunity in a person against reinfection 
after recovery from illness proves the 
feasibility of vaccination. The main 
challenges are low immunogenicity of 
isolated antigens, the complexity of host 
immune response against different 
Leishmania species, the toxicity of available 
immunoadjuvants, the stability of the 
formulations and pain and discomfort during 
vaccine administration. Among the available 
immunoadjuvants, liposomes and its 
combined formulations occupy a prominent 
position due to their biocompatibility, 
versatility and ability to induce potent 
immunoprotection. Recently, arrays of 
microneedles (MN) have shown bene ts with 
respect to stability, e cacy and ease of 
administration of vaccines. Based on this, 
the aim of this study was to evaluate a 
transdermal vaccine formulation of a 
recombinant Leishmania antigen. For that, 
Dissolvable MN (DMN) device containing 
liposomal protein was rst optimized, using 
BSA as protein model. Conditions were 
established to preserve the liposomes size 

and encapsulation rates, as well as 
BSAintegrity during the DMN fabrication and 
after its dissolution. DMNs containing 
liposomal BSA were able to e ciently 
penetrate a skin model until dermis and 
reach complete dissolution in about 30 min. 
DMNs incorporating a recombinant 
Leishmania antigen (+ CpG) free or 
encapsulated in liposomes were evaluated 
for immunoprotective response in a murine 
model of visceral leishmaniasis. Only the 
DMNs containing the free antigen promoted 
a signi cant increase in humoral immune 
response (p<0.001) and reduction of the 
parasite load in the liver (p<0.05). In 
conclusion, the combination DMNs-
liposomes still needs to be optimized to 
achieve the required synergistic 
immunoprotective action.

Juliane Lanza
julianelanza@gmail.com
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Host defense peptides regulate NOD-like and RIG-like 
receptor expression in mature tissue mast cells

Justyna Agier 1, Sylwia Różalska 2, Magdalena Wiktorska 3, Paulina Żelechowska 1, Ewa 
Brzezińska-Błaszczyk 1

1 Department of Experimental Immunology, Medical University of Lodz, Lodz, Poland
2 Department of Industrial Microbiology and Biotechnology, University of Lodz, Lodz, Poland
3 Department of Molecular Cell Mechanisms, Medical University of Lodz, Lodz, Poland

Background
Mast cells (MCs) are rmly e cient effector 
cells in microbial elimination and play an 
essential role in orchestrating in ammatory 
response during infection. Those functions 
may be carried out, inter alia, due to the 
presence of pattern recognition receptors 
(PRRs), that recognize and bind microbial 
products and/or endogenous dangerous 
molecules. NLRs and RLRs are a crucial 
subset of PRRs, however, there are scarce 
data concerning the expression of these 
receptors in MCs. There is a remarkable 
diversity of host defense peptide (HDPs) 
across species, but cathelicidins, together 
with defensins constitute the major 
representatives of amphipathic peptides in 
vertebrates synthesized as the rst line of 
defense. They have multidimensional 
properties to act directly against microbial 
invasion but new research has cast light on 
alternative functionalities, including 
immunomodulatory activities.
 
Aim
The aim of this study was to determine the 
presence of NLRs, i.e. NOD1 and NOD2, and 
RIG-I, as RLRs representative, in in vivo 
differentiated mature tissue MCs and the 
effect of cathelicidin LL-37 and defensin 
hBD-2 on their expression.
 

Materials and methods
All experiments were carried out in vitro on 
freshly isolated peritoneal MCs obtained 
from female albino Wistar rats. The confocal 
microscopy and ow cytometry techniques 
were used to evaluate both constitutive and 
LL-37/hBD-2-induced expression of NOD1, 
NOD2, and RIG-I. 
 
Results
We demonstrated that native MCs express all 
studied receptors. Exposure of cells to 1 µg/
mL LL-37 or hBD-2 caused increase receptor 
baseline level and translocation, as 
well.Conclusion. Our observations might 
suggest that MCs can respond to NOD1, 
NOD2, and RIG-I ligands. Furthermore, 
antimicrobial peptides LL-37 and hBD-2 may 
in uence MCs sensitivity to NLR and RLR 
agonists. 
 
This work was supported by the Medical 
University of Lodz (grant No 503/6-164-
01/503-61-001).

Justyna Agier
justyna.agier@umed.lodz.pl
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Early immunity-related gene expression analysis in 
response to the administration of an adenovirus-
vectored and adjuvanted vaccine in mice

Broutin M. 1, 2, Watier F. 1, Maye J. 2, Peltier S. 2, Ben Arous J. 2, Versillé N. 2 and Klonjkowski B. 1

1 UMR Virologie, Ecole Nationale Vétérinaire d'Alfort, Maisons Alfort, F 94700, France
2 SEPPIC SA, Puteaux, F 92800, France

Vaccination is one of the best strategies 
used to reduce morbidity and mortality rates 
resulting from infectious diseases. Vaccines 
need to be continuously improved in order to 
protect human and animal health. Innovative 
recombinant vectored vaccines, using 
vectors derived from canine adenovirus type 
2 (CAV2), are developed within the JRU 
Virology. As already demonstrated in 
vaccination trials, these recombinant 
vaccines stimulate a global immune 
response, highly favorable to trigger 
protection. In collaboration with SEPPIC, we 
initiated studies to increase CAV2-based 
vaccine e cacy by associating an adjuvant. 
The development of these formulations 
requires a better understanding of 
mechanisms underpinning the effects of 
these adjuvants on induction, stimulation 
and orientation of the host immune 
responses following vaccination. We 
therefore study early modulations of host 
transcriptome to assess interactions of 
adenovirus-based and adjuvanted vaccines 
with the immune system of vaccinated 
organisms.
 
Two non-replicative vectors were used: CAV-
GFP R0 or CAV-G R0 coding for green 

uorescent protein or rabies G-protein, 
respectively. Murine cells lines were 
transduced with CAV-GFP R0 to assess their 

susceptibility to infection, using uorescent 
microscopy and ow cytometry. C57BL/6 
mice received several formulations 
containing CAV-G R0 with or without 
MontanideTM ISA 201 VG adjuvant. Antibody 
response to rabies antigen was measured by 
ELISA, and revealed the bene t of the 
adjuvantation on adenovirus-based vaccine 
e cacy in mice. Early host antiviral 
responses to vaccines were assessed, in 
blood samples, by RT-qPCR targeting 84 
genes. These results pave the way for better 
understanding mechanisms of adenovirus-
vectored and adjuvanted immunization and 
the characterization of predictive 
biomarkers for vaccine e cacy.

Manon Broutin
broutin.manon@gmail.com
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PIGYVAX: Making a yeast-based candidate vaccine 
against Porcine Epidemic Diarrhea Virus (PEDV)

Phanramphoei N. Frantz 1,2, Claude Ru e 2, Anan Jongkaewwattana 1, and Frédéric Tangy 2

1 Institut Pasteur, France
2 National Center for Genetic Engineering and Biotechnology (BIOTEC), Thailand

Porcine epidemic diarrhea virus (PEDV) is an 
economically important pathogen of swine. It 
causes acute and severe watery diarrhea and 
vomiting that leads to severe dehydration 
and up to 100% mortality in newborn piglets 
and pre-weaning pigs.

PIGYVAX project aims to create pig vaccine 
candidates against PEDV that will utilize 
yeast-based vaccine carrying nanoparticles 
of measles ribonucleoprotein (RNP) fused 
with various constructs of PEDV spike 
protein (S). Our preliminary data of mice 
immunized with yeast expressing the 
multimerization of monomeric S antigen 
through RNP has shown to increase 
immunogenicity comparing to those 
immunized with yeast expressing S antigen 
alone. This maybe due to better recognition 
of antigen presenting cells. As the yeast 
delivery system has strong auto-adjuvant 
properties, the vaccine does not require 
complementation with accessory adjuvant, 
which reduces the cost of vaccine 
production. Moreover, P. pastoris yeast, 
commonly present on fruits, is a certi ed 
safe microorganism for animal feeds 
rendering it a most practical and convenient 
way to deliver vaccines to large-scale farms.
 
Ultimately, we aim to use this vaccine 
platform to express S1 antigen of PEDV and 

deliver it orally to stimulate a protective 
immune response against PEDV in sows, 
which will be passively transferred to fully 
protect piglets from succumbing to the 
disease.

Frantz Phanramphoei
pfrantz@pasteur.fr
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Role of Kinesin-1 in the process of Cross-presentation by 
Dendritic cells

Meriem Belabed, Sophia Maschalidi, François-Xavier Mauvais, Mathieu Kurowska, Nicolas Goudin, 
Alain Fischer, Geneviève de Saint Basile, Peter Van Endert, Fernando Sepulveda, Gael Ménasché

Imagine Institut

Dendritic cells (DCs) are a specialized 
population of immune cells that excel in 
antigen presentation initiating adaptive 
immune responses. Unlike other antigen-
presenting cells, DCs present peptides 
derived from cytosolic antigens bound to 
major histocompatibility complex (MHC) 
class I and exogenous antigens on MHC class 
II molecules for recognition by CD8+ and 
CD4+ T cells, respectively. However, DCs are 
particularly e cient, as compared to other 
antigen-presenting cells, for the 
presentation of exogenous antigens to CD8+ 
T cells, a process called ‘‘cross-
presentation’’. The dynamics of the vesicular 
tra cking is crucial in this process. We have 
analyzed the role of Kinesin-1, a molecular 
motor known to be involved in vesicular 
transport. To this end, we generated a mouse 
model in which the heavy chain of the 
Kinesin-1 has been speci cally invalidated in 
hematopoietic cells (VavCre+/+ Kif5b /-). My 
thesis work has allowed to validate this 
mouse model as the lack of Kif5b expression 
does not affect the normal development of 
resident dendritic cells in the spleen (CD11b+ 
et CD8α+). Moreover, our data demonstrated 
the role of Kinesin-1 in the regulation of 
cross-presentation process by DCs, which 
does not seem to result from a lack of 
antigen internalization but rather to a defect 
in vesicular kinetics leading to impaired 

antigen degradation and MHC-I recycling at 
the cell surface.

Meriem Belabed
meriem.belabed@institutimagine.org

 69YRLS 2018 | Ecole normale supérieure



NOTES



1

Genetics & Epigenetics
Poster Presentations

8. Marisa Oliveira - Shedding light on the human genetic susceptibility to 

dengue infection

9. Sara Teles - Epigenetic mechanisms are involved in the expression 

modulation of receptor tyrosine kinases in gastric cancer

10. Diyavarshini Gopaul - Study of the molecular mechanisms linking 

transcription and DNA repair in Saccharomyces cerevisiae

11. Dilyana Dimitrova - RNA methyltransferase mutant links tRFs to small 

non-coding RNAs

12. Elise Viodé - Subtelomeric regions and their role upon genome 

expression in Drosophila melanogaster

13. Etienne Axelos - The use of synthetic biology to address important 

biological issues

14. Swann Floc’hlay - Allele-speci�c analysis of the effect of non-coding 

SNPs on gene expression during Drosophila embryonic development

15. Pauline Roost - PET imaging of dopaminergic changes in the rodent 

brain after AAV-mediated overexpression of human α-synuclein

74 YRLS 2018 | Ecole normale supérieure 71



POSTER PRESENTATION

GENETICS & EPIGENETICS

SESSION 2   |   POSTER 8

Shedding light on the human genetic susceptibility to 
dengue infection

Marisa Oliveira 1,2,3,4, Anavaj Sakuntabhai 3, Luisa Pereira 1,2
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Dengue is the most widespread arbovirus in 
the world, and 2/3 of the human population 
live in risk areas for infection. Despite the 
major health and economic burdens, the 
molecular mechanisms resulting in severe 
disease remain poorly understood. We 
explored host genetics in uence on dengue 
disease by combining three strategies: 
replication through a population-genetics 
informed meta-analysis in seven genes 
(MICB, PLCE1, CD32, CD209, TNFA, OAS1 and 
OAS3) associated to dengue in the literature; 
discovery by carrying coupled association-
admixture genome-wide analysis in Thai 
cohorts of dengue shock syndrome (DSS) and 
classical dengue fever (DF); functional 
validation of newly discovered candidate 
genes through infection assays.
 
The meta-analysis revealed: intermediate to 
high minimum allele frequencies of risk/
protective alleles; high discriminatory power 
between population groups; particular 
polymorphisms seem to play a different role 
along the disease course - TNFA protects for 
DF, CD32 protects for DHF, while PLCE1, MICB 
and OAS3 act in DSS. The discovery 
experiments in the Thai cohort detected two 
independent pathways contributing to the 
two investigated phenotypes: phospholipase 
C family (PLCB4 and PLCE1) in DSS; and 
xenobiotic metabolism pathway (AHRR, 

CHST10, GRIP1 and PPP2R5E) in DF. In vitro 
induced GRIP1 and PPP2R5E overexpression 
had antiviral effect on tested DENV1, while 
immuno uorescence microscopy imaging 
revealed interaction between human 
PPP2R5E and NS5 proteins for both tested 
DENV1 and DENV2. The genetic risks 
conferred by the previously-described and 
newly-discovered candidate markers confer 
higher protection to sub-Saharan Africans 
against DSS, contrasting with Europeans and 
Asians whom display higher risk of severe 
dengue.
 
These ndings contribute to a more 
comprehensive understanding of the genetic 
factors governing heterogeneity on human 
response to dengue and how ancestry is an 
important modulator of severe dengue 
development.

Marisa Oliveira
marisao@ipatimup.pt
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Epigenetic mechanisms are involved in the expression 
modulation of Receptor Tyrosine Kinases in Gastric 
Cancer

Sara Teles 1, 2, Joana Carvalho 1, Pedro Ferreira 1, Patrícia Oliveira 1, and Carla Oliveira 1, 3

1 Ipatimup/ i3S, Portugal
2 ICBAS/ University of Porto, Portugal
3 Dept. Pathology, FMUP, Portugal

Gastric cancer (GC) is one of the most 
incident and deadliest cancer types. Most 
cases are diagnosed in advanced stages, 
with few treatment options available. Several 
clinical trials have taken place, using 
antibodies targeting proteins known to be 
altered in GC, such as the receptor tyrosine 
kinases (RTKs) HER2, VEGFR2 and FGFR2, or 
growth factors like VEGFA. Trastuzumab (anti-
HER2) and Ramucirumab (anti-VEGFR2) are 
clinically approved targeted therapies in GC, 
however their impact in patients overall 
survival is poor. Whereas the rational for anti-
HER2 therapy relies on a correlation between 
gene ampli cation and HER2 protein 
overexpression (~22% of GC cases), a similar 
rational is missing for anti-VEGFR2, anti-
VEGFA or anti-FGFR2 therapy. 
Overexpression of these proteins was found 
in GC in various frequencies, but the 
underlying mechanism is still unclear. We 
hypothesise that epi/genetic events regulate 
the expression of these proteins, 
conditioning cellular response to targeted 
therapies. 
 
A cohort of GC cases (n=47) was analysed for 
VEGFR2 and FGFR2 promoter methylation 
status, by Reduced Representation Bisul te 
Sequencing, and VEGFA copy number 
variation (CNV), by Whole Genome 
Sequencing. In most cases, VEGFR2 was 

hypermethylated, FGFR2 was 
hypomethylated and VEGFA had normal copy 
number (17% had copy number gain). A 
selection of cases was validated for 
methylation (bisul te sequencing) and CNV 
(quantitative real-time PCR - qRT-PCR) 
status. RNA expression of all genes was 
assessed by qRT-PCR. 
 
We veri ed that VEGFR2 hypermethylation 
correlates with higher VEGFR2 mRNA 
expression. Higher VEGFA copy number 
correlates with increased VEGFA expression, 
supporting VEGFA ampli cation as an 
activating mechanism. FGFR2 was 
frequently hypomethylated and 
overexpressed. These preliminary results 
demonstrate that different epi/genetic 
events control the expression of RTKs/
growth factors and that this knowledge may 
be useful to rethink targeted therapy in GC 
patients.

Sara Teles
sarapteles@gmail.com
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Study of the molecular mechanisms linking transcription 
and DNA repair in Saccharomyces cerevisiae

Diyavarshini Gopaul, Elizaveta Novikova, Adrien Georges, Cyril Denby Wilkes, Marie-Bénédicte 
Barrault, Nathalie Giordanengo Aiach, Olivier Alibert and Julie Soutourina

Institut des Sciences du Vivant Frédéric Joliot, Institut de Biologie Intégrative de la Cellule, CEA, CNRS, Univ 
Paris Sud, Univ Paris-Saclay, CEA/Saclay, Gif-sur-Yvette, France

Nucleotide excision repair (NER) is a well 
conserved pathway that removes DNA 
lesions arising namely upon UV irradiation. 
Defects in the NER pathway may lead to 
severe pathologies. For instance in humans, 
mutations in the XPG gene, encoding a 3’ 
endonuclease essential for NER, give rise to 
xeroderma pigmentosum (XP) sometimes 
associated with Cockayne syndrome (CS). 
 
The team previously discovered a functional 
link between Rad2/XPG and Mediator in 
Saccharomyces cerevisiae. Mediator is a 
transcriptional co-regulator that is essential 
for RNA Polymerase II (Pol II) transcription. 
The team works towards better 
understanding the link between transcription 
and DNA repair, especially the role of 
Mediator in DNA repair. To pursue in the 
characterisation of the link between Rad2 
and Mediator, we used a TFIIH (transcription 
factor) mutant that stabilised Mediator on 
the chromatin and blocked Pol II from going 
into transcription elongation. The 
comparison of the genomic pro le of Rad2 
with that of Mediator and Pol II led us to 
propose a model where Rad2 shuttles 
between Mediator on upstream activating 
sequence (UAS) and Pol II on transcribed 
regions. 
 

Moreover, we showed that Mediator link to 
NER is not limited to Rad2. Indeed, we 
identi ed a physical interaction between 
Mediator and other NER proteins namely 
Rad1/XPF, Rad10/ERCC1 and Rad26/CSB 
without UV stress. Similarly to Rad2, we 
demonstrated that Rad1 and Rad10 do not 
have a major role in yeast transcription. To 
further study the functional link between 
Mediator and the NER machinery, we 
obtained the genomic distribution of 
different NER proteins by ChIP-sequencing. 
We found that some promoters are co-
occupied by Mediator and these NER 
proteins. In-depth analysis of our ChIP-seq 
data is in progress. We also plan to look at 
Mediator and NER proteins interactions and 
their genomic distributions after UV 
irradiation.
 
In conclusion, we aim to better comprehend 
the functional interplay between 
transcription and NER.

Diyavarshini Gopaul
diyavarshini.gopaul@cea.fr
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RNA methyltransferase mutant links tRFs to small non-
coding RNAs

Dilyana Dimitrova 1, Margarita Angelova 1, Bruno Da Silva 1, Cyrinne Achour 1, Jozef Gecz 2, 
Matthias Shaefer 3, Christophe Antoniewski 1, and Clemént Carré 1

1 Drosophila Genetics and Epigenetics, IBPS, UMR7622, UPMC, Sorbonne Universités, France 
2 The University of Adelaide, Australia 
3 Medical University of Vienna, Austria

tRNA fragments (tRFs) are 18-26 nucleotide 
small RNAs derived from speci cally cleaved 
mature tRNA transcripts. In Drosophila 
melanogaster, our team has discovered a 
conserved tRNA methyltransferase and 
linked it to accumulation of speci c tRFs and 
disregulation of the three small non-coding 
RNA pathways (sncRNA) i.e. si-, mi- and 
piRNA. Dysfunctions in the human ortholog 
cause a speci c case of Intellectual 
Disability (ID). The mutant ies exhibit 
intriguing phenotypes, such as ovarian size 
reduction, decreased viral resistance, and 
most importantly, increased transposon 
levels in heads. Therefore, our results 
support an unexpected link between RNA 
modi cations, sncRNA pathways, tRFs, and 
disease etiology, such as ID. We are currently 
investigating the functional and mechanistic 
conservation in ID patient cells carrying 
mutations in the corresponding tRNA 
methylase.

Dilyana Dimitrova
dilyana.g.dimitrova@gmail.com
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Subtelomeric regions and their role upon genome 
expression in Drosophila melanogaster

Elise Viodé and Laure Teysset

Laboratoire de Biologie du Développement, Institut de Biologie Paris Seine, Sorbonne Université

Transposable elements (TEs) are present in 
variable proportions in all genomes. Their 
transposition may be deleterious if not 
repressed. In D. melanogaster, TE are 
repressed in the female germline by speci c 
small non coding RNA associated with the 
PIWI proteins. These small RNA are called 
piRNA (for PIWI-interacting RNA) and are 23 
to 29 nt long. They are produced from 
particular heterochromatic loci called piRNA 
clusters which carry numerous TE 
fragments. The interaction between those 
piRNAs, the PIWI proteins and TE transcripts 
leads to the repression of their 
transposition.
 
Although piRNAs are mostly described for 
their role in the regulation of TEs, they have 
been shown to be involved in gene 
expression. This mechanism was rstly 
described in the degradation process of 
Nanos maternal mRNA in the early drosophila 
embryo. It is now described in many other 
genes.
 
A previous study showed that one of the 
piRNA cluster, the subtelomeric TAS locus 
(Telomeric Associated Sequence) of X 
chromosome is lost in laboratory strains 
compared to strains living in the wild. This 
observation might suggest the existence of a 
pressure of selection to keep them in the 

wild. Our hypothesis is that TAS could 
somehow regulate genes required to live in 
their natural environment. A recent RNAseq 
analysis show 566 genes differentially 
expressed whether the strain carries the TAS 
X locus or not.

My Master project consists in verifying this 
hypothesis by validating a certain number of 
differentially expressed genes identi ed in 
the RNA seq experiment and performing 
functional experiments to test the 
resistance/sensibility of those ies when 
exposed to certain stresses.

Elise Viodé
elise.viode@hotmail.fr
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The use of synthetic biology to address important 
biological issues

Etienne Axelos 1, Hermine Bildstein 2, Alice Dejoux 3, Claire Dumont 1, Antoine Ehret 4, Andreas 
Fyrillas 4, Aymen Ghaneme 5, Léa Guerassimoff 3, Samuel Jaoui 3, Manon Madelénat 6, Jonathan 
Naccache 6, Eléa Paillarès 6, Emma Picaud-Lucet 2, Sarah Porte 7, Ellyn Redheuil 4, Charlotte 
Richard 8, Gabriela Sachet 6, Thomas Starck 8, Florian Thomas 1, Kelly Trang 2, Anna Segú 
Cristina 9, Serena Petracchini 9, Guillian Graves 1 and Deshmukh N. Gopaul 9

1 ENSCI-Les Ateliers, 75011 Paris
2 Faculté Jean Monnet, 92330 Sceaux
3 Chimie ParisTech, 75005 Paris
4 ESCPI, 75005 Paris
5 Centrale-Supélec, 91190 Gif-sur-Yvette
6 Sup'BioTech, 94800 Villejuif
7 Université Pierre et Marie Curie, 75006 Paris
8 Ecole Polytechnique, 91128 Palaiseau
9 Institut Pasteur, Paris 75724

The International Genetically Engineered 
Machine, also known as iGEM, is a 
competition that focuses on synthetic 
biology. Every year, hundreds of teams 
coming from all around the world meet in 
Boston in an event organized by the MIT to 
try and solve problems from our day to day 
lives. This year at Institut Pasteur, we 
created a team composed of students 
working in different elds such as biology, 
physics, chemistry, industrial design, and 
intellectual property law allowing us to 
develop a project from A to Z. Health or 
Environment, we'll try to blow your mind 
every step of the way.

Etienne Axelos
etienne.axelos@ensci.com
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Allele-speci c analysis of the effect of non-coding SNPs 
on gene expression during Drosophila embryonic 
development

Swann Floc’hlay 1, David Gar eld 2, Bingqing Zhao 2, Morgane Thomas-Chollier 1, Denis Thieffry 1 
and Eileen Furlong 2

1 Computational Systems Biology, IBENS, Paris, France
2 European Molecular Biology Laboratory, Heidelberg, Germany

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.
 
This 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 
lines isolated from a wild population. The 
Furlong lab (EMBL, Heidelberg) has 
generated an F1 embryo collection from 8 
different intra-species crosses, sampled at 
three crucial windows of embryogenesis, and 
further used for mRNA-seq, ATAC-seq and 
histone ChIP-seq (targeting H3K27ac and 
H3K4me1) experiments. The use of hybrid 
individuals offers a powerful approach to 
dissect cis versus trans-regulatory 
mutations, by obtaining allele speci c (AS) 
information. AS measures have the 
advantages of being biologically 
interpretable, independent of expression 
level, applicable to any types of NGS data and 

offering an easy way to compare, in the same 
cellular environment, the impact of two 
different genotypes on a given regulatory 
layer.
 
However, working with AS data also 
introduces a number of interesting 
bioinformatics challenges, including the 
control for mapping bias and genotyping 
errors. We will present here our different 
methods for correcting the possible bias 
inherent to allele-speci c mapping and the 
resulting improvement of our measure of AS 
expression in all our samples. We have now 
reliable AS measures from different 
genotypes, developmental stages and 
regulatory steps that we can further 
integrate together to decipher possible links 
across various regulatory dimensions.

Swann Floc'Hlay
ochlay@biologie.ens.fr
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PET imaging of dopaminergic changes in the rodent 
brain after AAV-mediated overexpression of human α-
synuclein

Pauline Roost, Mylène Gaudin, Martine Guillermier, Francesco Gubinelli, Noémie Cresto, Leopold 
Eymin, Charlène Josephine, Marie-Claude Gaillard, Alexis Bemelmans, Yann Bramoullé, 
Emmanuel Brouillet, Philippe Hantraye, Nadja Van Camp

Commissariat à l’Energie Atomique et aux Energies Alternatives (CEA), Direction des Recherches 
Fondamentales (DRF), Institut de Biologie François Jacob, MIRCen, F-92260 Fontenay-aux-Roses, France
Centre National de la Recherche Scienti que (CNRS), Université Paris-Sud, UMR 9199, Neurodegenerative 
Diseases Laboratory, F-92260 Fontenay-aux-Roses, France
Acknowledgements: This project has been funded by the European Union Horizon 2020 Programme (H2020-
MSCA-ITN-2015) under the Marie Skłodowska-Curie Innovative Training Network and Grant Agreement No. 
676408

Parkinson’s disease (PD) is the second most 
prevalent age-related neurodegenerative 
disorder, resulting in a dopamine (DA) 
de ciency in the striatum [10.1016/S0896-
6273(03)00568-3]. We developed two rodent 
PD models overexpressing either WT or 
mutant (A53T) human alpha-synuclein 
protein (α-syn) in the substantia nigra (SN) 
[Cresto et al., unpublished]. Our aims are to 
evaluate the DA changes and neuronal loss in 
these models by two different presynaptic 
PET tracers and correlate these results with 
behaviour and histological data.

Two groups of rats were unilateral injected in 
the SN with an AAV-viral vector 
overexpressing WT-α-syn or mutant α-syn 
(A53T-α-syn) and were studied using cylinder 
test and PET imaging at 12 weeks post 
injection, and subsequently sacri ced for 
stereological counting after tyrosine 
hydroxylase staining. PET imaging was 
performed using 6-[18F] uoro-L-m-tyrosine 
[10.1111/jnc.14016](“FMT”), or [18F]-LBT999 
[10.1016/j.nucmedbio.2013.09.007](“LBT").

We did not observed decreased AADC 

activity in ipsilateral striata with FMT for the 
WT-α-syn (n=3, p=0.255) nor A53T-α-syn rats 
(n=2, p=0.336). LBT showed decreased DA 
transporter (DAT) binding in the ipsilateral 
striata of A53T-α-syn animals (n=4, p=0.003), 
and a trend towards decreased DAT binding 
in the WT-α-syn group (n=3, p=0.051). These 
results are in concordance with the 
behavioural observations, showing roughly 
only 30% use of the contralateral forepaw for 
A53T-α-syn (n=8, p=0.045), while the WT-α-
syn rats showed no signi cant difference 
(n=7, p=0.949). All counts using stereological 
methods and comparisons, are still ongoing.

We have shown, using in vivo PET imaging 
and behavioural analysis, that the A53T-α-
syn vector induces stronger dopaminergic 
pathology than the WT-α-syn vector. This 
model is interesting to evaluate therapeutic 
strategies for PD by in vivo imaging. 
Additionally we have de ned DAT transporter 
imaging, as more sensitive and robust as 
compared to AADC substrate imaging.

Pauline Roost
pauline.roost@cea.fr
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Tissue explant imaging reveals spatially coordinated 
migration patterns in the tumor core

Ralitza Staneva, Fatima El Marjou, Jorge Barbazan, Denis Krnd a, Andrew Clark and Dan ela 
Matic Vignjevic

Institut Curie

In early stages of metastasis, cancer cells 
exit the primary tumor and enter the 
vasculature. Although most studies of the 
migratory properties of tumor cells has 
focused on the "invasive front" of the tumor, 
vascular escape can also occur in deep, 
vascularized regions of tumors. To address 
this, we developed a pipeline to image tumor 
explants from spontaneously-forming 
tumors in real time using long-term two-
photon microscopy. Explants recapitulated 
the architecture and growth rates of tumors 
in vivo. We found that cancer cells in the 
tumor core are remarkably dynamic and 
exhibit correlated migration patterns, giving 
rise to local "currents" and large-scale tissue 
dynamics. Collagen structures in tumor core 
appear to in uence the direction of these 
local currents. Although cells exhibit stop-
and-start migration with intermittent 
pauses, pausing does not appear to be 
required during division, suggesting that 
cells in cancer tissues can still be displaced 
during division. Our explant system provides 
new insight into the dynamics of cancer cells 
in the tumor core, opening new avenues of 
research in understanding the migratory 
properties of cancer cells and later 
metastasis.

Ralitza Staneva
ralitza.staneva@curie.fr
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Analysis of chromosomal translocations induced by 
genome editing methods: from molecular mecanisms to 
oncogenesis

Loélia Babin, Marion Piganeau, Khad a Lamribet, Ludovic Deriano, Thomas Mercher, Erika Brunet

Institut Imagine

Many chromosomal translocations have been 
frequently associated with different types of 
pathologies. In particular, these 
chromosomal rearrangements participate to 
tumorigenesis by various mechanisms: they 
can deregulate oncogenes or tumor 
suppressor genes, or lead to novel fusion 
proteins formation. However, the link 
between chromosomal translocation and 
tumorigenesis remains unlcear. Indeed, 
many translocations with high oncogenic 
potential (such as BCR-ABL or MLL-AF9) are 
detectable in blood of healthy individuals, 
which suggests they are not always 
su cient to induce oncogenesis. Most of 
previous studies on translocation 
consequences are based on ectopic 
expression of the fusion protein. These 
models hardly reproduce fusion oncogene 
physiological expression (dosage effects) 
and do not take into account other 
potentially oncogenic consequences of 
translocations, including reciprocal fusion 
gene formation, disruption of endogenous 
genes or epigenetic changes resulting from 
the repositioning of translocated 
chromosomes in the nucleus. The aim of my 
thesis project is to understand the link 
between translocation formation and 
oncogenesis. My studies rely on 
establishment of new models (human and 
murine) for chromosomal translocations 

using CRISPR/Cas9-based approach. I 
demonstrated that this system faithfully 
reproduce the chromosomal environment 
observed in patient samples with the whole 
arm of the chromosomes being 
translocated: same breakpoints as observed 
in patients, fusion protein being expressed 
from its endogenous promoter, reduced 
dosage of the wild-type allele and potential 
non-coding RNAs and epigenetic effects 
being induced. In parallel, I study the overall 
genetic and epigenetic consequences of 
translocations which will potentially uncover 
new therapeutic targets.

Loélia Babin
loelia.babin@institutimagine.org
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CD47 agonist peptide, PKHB1, induces immunogenic cell 
death in leukemia cell lines and tumor regression in vivo

Ashanti C. Uscanga-Palomeque 1*, Ana C. Martínez-Torres 1*, Luis Gómez-Morales 1,2, Kenny M. 
Calvillo-Rodriguez 1, Thomas Denè e 2, Diana E. Caballero-Hernández 1, Hélène Merle-Béral 3, 
Santos A. Susin 3, Philippe Karoyan 2, Cristina Rodríguez-Padilla 1  *Equal contribution

1 Universidad Autónoma de Nuevo León; Facultad de Ciencias Biológicas; Laboratorio de Inmunologia y 
Virología. Mexico. 
2 Université Pierre et Marie Curie (Paris VI)- ENS-CNRS; Chimie Moléculaire FR 2769, Laboratoire des 
Biomolécules. France. 
3 Centre de Recherche des Cordeliers, INSERM UMRS1138, Sorbonne Universités UPMC Paris 06, Université 
Paris Descartes Sorbonne Paris Cité. France

Recently, our work-group demonstrated that 
peptides derived from the C-terminal domain 
of the TSP1 can activate CD47 and induce cell 
death in chronic lymphocytic leukemia. For 
this reason, we analyzed the cell death 
effects of PKHB1, the rst serum-stable 
peptide of this class, in different types of 
leukemia cell lines and the antitumor effect 
in an immunocompetent murine model. For 
this, rst we evaluated cell viability and 
death in different leukemic cell lines, in 
PBMC and murine lymphoid cells. In leukemic 
cells we evaluated caspase and calcium 
dependency and whether CD47-mediated 
cell death induced calreticulin (CTR) 
exposure, and damage-associated molecular 
patterns (DAMPs) release (ATP, HSP70, 
HSP90, HMGB1, CTR). In vivo we determined 
tumor volume, survival, cell blood count, 
tumor histology and immunochemistry (IHC), 
additionally, we administrated of a 
prophylactic antitumor vaccination, and 
determined immunologic memory. Our data 
indicated that PKHB1 induces caspase-
independent and calcium-dependent cell 
death in leukemic cells but not in non-
neoplastic cells. In vivo, weekly treatment of 
PKHB1 induced complete regression of 
L5178Y-R tumors in immunocompetent    Balb/

c mice, prolonging survival without 
damaging lymphoid and vital tissue, and 
improving cell blood counts compared to 
untreated mice. Pathological analysis 
indicated the in ltration of PMN and 
lymphocytes in the tumor biopsies of the 
treated mice. Our results show that PKHB1 
not only induces calcium-dependent death, 
but it is able to induce immunogenic cell 
death in leukemic cells as it induces CRT 
exposure and DAMPs release, in vitro, and 
prophylactic vaccinations inhibit tumor 
establishment in vivo. Altogether our results 
improve the knowledge of the potential of 
CD47 agonist peptides as a therapeutic tool 
to treat leukemia.

Ashanti Concepción Uscanga-Palomeque
ashanti.uscanga@gmail.com
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Characterization of an immune microenvironment 
associated with recurrence in cervical precancerous 
lesions

Erwan Morgand 1, Angela Vasaturo 1, Mihaela Angelova 1, Bénédicte Buttard 1, Martial Guillaud 2 
and Jérôme Galon 1

1 Laboratory of Integrative Cancer Immunology, Centre de Recherche des Cordeliers, Université Pierre et 
Marie Curie, Paris, France 
2 British Columbia Cancer Research Centre, Department of Integrative Oncology, Vancouver, British 
Columbia, Canada

In the last decades, characterization of the 
tumor immune microenvironment (type/
location/density of immune cells) has 
resulted in the identi cation of immune cell 
types that can be associated with good or 
bad patients’ prognosis. It also highlighted 
the crucial role of the immune system in 
tumorigenesis. Cervical cancer arises from 
precancerous lesions called Cervical 
Intraepithelial Neoplasia (CIN) and ranked 
from stages I to III. CIN are histologically well 
characterized; however, little is known about 
their immune contexture and how it can 
affect transformation towards carcinoma. 
Characterizing the immune 
microenvironment in CIN could, in 
association with clinical data, provide crucial 
information on tumorigenesis and patients’ 
follow-up. Cervix slides from a preliminary 
cohort of patients surgically treated for a CIN 
III and presenting a recurrence of these 
lesions (n=5) or no recurrence (n=5) were 
studied using a novel method of multiplex 
immunohistochemistry. Combined with 
multispectral imaging, this approach allowed 
us to automatically quantify the density and 
the tissue distribution of six biomarkers 
(CD3, CD8, FoxP3, CD68, Neutrophil Elastase 
-NE- and Cytokeratin) and their associated 
immune cells (Total, cytotoxic and regulatory 
T cells, Macrophages and neutrophils). 

Thanks to this method, we found that 
densities of immune cells associated with 
NE, CD3, CD8 and particularly FoxP3 markers 
were higher in recurrent patients when 
compared to non-recurrent ones. The higher 
density of regulatory T cells (CD3+FoxP3+, an 
immunosuppressive population) observed in 
recurrent patients could explain the 
recurrence of CIN. In the near future, the use 
of the full cohort (n=120, various CIN grades) 
should allow us to statistically validate these 
results. We will also further characterize the 
immune microenvironment using a more 
functional panel, including immune 
checkpoint molecules and proliferation 
markers, and performing a broad-spectrum 
transcriptomic analysis.

Erwan Morgand
erwan.morgand@gmail.com
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B1.12: a peptide targeting the viral oncoprotein LMP1

Nihel Ammous-Boukhris 1, Amor Mosbah 2, Wajdi Ayadi 1, Soizic Chevance 4, Ali Gargouri 1, 
Arnaud Bondon 3, Michele Baudy-Floc’h 4, and Raja Mokdad-Gargouri 1

1 Center of Biotechnology of Sfax, Laboratory: Molecular Biotechnology of Eukaryotes. University of Sfax, 
Tunisia
2 BVBGR-LR 11ES31, ISBST, University of Manouba, Biotechpole Sidi Thabet, 2020 Ariana, Tunisia
3 UMR CNRS 6226 ISCR ICMV, Université de Rennes 1, Plate-forme PRISM, CS 34317, 35043 Rennes, France
4 Ciblage et Auto-Assemblages Fonctionnels, ICMV, UMR CNRS 6226, Campus de Beaulieu, Université de 
Rennes 1, 35042 Rennes, France

The oncogenic potential of EBV was 
demonstrated through its association with 
multiple human malignancies including 
Burkitt’s lymphoma, NPC, Hodgkin’s 
lymphoma,… 

LMP1 is one of ve key EBV-encoded viral 
proteins required for B cell immortalisation. 
LMP1 is a 63 kDa integral membrane protein 
comprising a short amino acid cytoplasmic N-
terminus, six hydrophobic alpha-helical 
transmembrane spanning regions and a large 
200 amino acid cytoplasmic C-terminal tail 
which possesses most of the signaling 
capacity of the protein. These domains 
provide docking sites for signalling adaptor 
proteins, which include the TNFR-associated 
factors (TRAFs) and TNFR-associated death 
domain (TRADD) that transduce signals 
through the NF-κB, JNK/p38-SAPK, PI3-K/
Akt, and JAK/STAT pathways.

Several approaches to modulate or suppress 
LMP1 in the tumor cells were undertaken. We 
opted for the research of speci c peptides 
by phage display in order to identify those 
capable of speci cally recognizing the viral 
oncoprotein. To achieve this we chemically 
synthetized the rst loop of LMP1 to serve as 
a target in the phage display screening. The 
selected peptide called B1.12 
(ACPLDLRSPCG) binds speci cally to the rst 

extracellular loop of LMP1: B1. Furthermore, 
we characterized the interaction between 
the target B1 and the selected peptide B1.12, 
and studied the effects of this peptide on 
regulating the cell cycle and apoptosis using 
cellular models. We found that B1.12 peptide 
decreases the viability as well as the 
proliferation of LMP1 expressing cells, and 
induces G1/S cell cycle arrest of LMP1 
positive cells. In addition, we investigated by 
western blot the effect of the B1.12 
treatment on the PIK3/Akt and NFkB 
signaling pathways using cellular models and 
we demonstrated that the levels of both p-
Akt and p-NFkB decreased in treated cells. In 
conclusion, we identi ed a peptide able to 
bind speci cally to the extracellular loop of 
LMP1 and thus modulate its effects on cell 
proliferation.

Nihel Ammous
ammousnihel@yahoo.fr
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Identi cation of CDK4/6 inhibitors as candidate drugs 
for treatment of adrenocortical carcinomas

Su-Jung Kim, Djihad Hadjadj, Thomas Denecker, Laura Ben Driss, Jean-Charles Cadoret, 
Chrystelle Maric, Giuseppe Baldacci, Fabien Fauchereau

Pathologies de la Réplication de l'ADN, Université Paris-Diderot – Paris 7, CNRS UMR7592, Institut Jacques-
Monod

Adrenocortical carcinomas (ACCs) are rare 
(0.5 to 2 patients per million individuals) but 
deadly cancers (the overall ve-year survival 
of patients being estimated below 35%) with 
limited opportunities of treatment. In our 
study, we analyzed transcriptomes of 79 
ACCs patients and identi ed CDK6 (Cyclin 
dependent kinase 6) as prognostic marker 
whose high expression is associated with 
shorter time to relapse and poor survival of 
patients. The protein CDK6, meanwhile, has 
important role in the G1/S transition of cell 
cycle by phosphorylating pRb 
(Retinoblastoma protein). Subsequent 
phosphorylation of the latter liberates E2F1 
transcription factors, which triggers 
expression of proliferation genes including 
CCNA1 (Cyclin A1) and MCM6 (Mini 
chromosome maintenance 6). Hence, CDK6 
constitute a potential new therapeutic target 
for ACCs.
 
Thus, we investigated the impact of CDK4/6 
inhibitors (Palbociclib and Ribociclib) on two 
ACCs cell lines SW-13 and NCI-H295R which 
are pRb positive and negative respectively. 
As expected, the CDK4/6 inhibitors reduced 
cellular viability in SW-13 cell line (pRb+). 
Furthermore, we demonstrated that they 
induce senescence by cell cycle analysis, 
measuring SA-β-galactosidase activity 
(Senescence associated β-galactosidase 

activity) and clonogenic assay. However, the 
pRb negative NCI-H295R cells show 
resistance to CDK4/6 inhibitors up to high 
concentration and only palbociclib induce 
apoptosis at 15μM. Surprisingly, we observed 
abnormal cell cycle with reduced 
incorporation of EdU (neo-synthetized DNA 
marker) on NCI-H295R cells treated with 
palbociclib below 15μM, which indicates that 
palbociclib might slow down replication 
forks.
 
Taken together, we conclude that CDK6 is a 
novel prognostic marker and CDK4/6 
inhibitors may constitute promising 
treatments for pRb positive ACCs. We also 
aim to investigate the impact of palbociclib 
on pRb negative cell lines including NCI-
H295R, notably on genomic instability.

Su-Jung Kim
su-jung.kim@ m.fr
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Investigating the role of the centromeric histone variant 
CENP-A in cancer

Daniel Jeffery, Katrina Podyspanina, Alberto Gatto and Genevieve Almouzni

Institut Curie

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 tumorigenesis.

Daniel Jeffery
daniel.jeffery@curie.fr
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Protein arginine methyltransferase 5: a therapeutic 
target in triple-negative breast cancers

Mathilde Vinet, Laetitia Lesage, Fabienne Pierre, Fariba Némati, Mengliang Ye, Auriane Lescure, 
Didier Meseure, André Nicolas, Amélie Brisson, Virginie Maire, Elisabetta Marangoni, Elaine del 
Neiry, Sergio Roman-Roman and Thierry Dubois

Institut Curie, PSL Research University

The e cacy of breast cancer therapeutic 
management has considerably improved in 
recent years, however, the subgroup of 
patients with triple-negative breast cancers 
(TNBC) maintains a poor prognosis. Protein 
arginine methyltransferase 5 (PRMT5) is the 
main enzyme responsible for the symmetric 
dimethylation of arginines, a post-
translational modi cation which in uences 
gene transcription and signal transduction. 
Elevated levels of PRMT5 are found in several 
cancers, and high expression of PRMT5 often 
correlates with poor patient prognosis.
 
Our study evaluates the expression of PRMT5 
in a cohort of human breast cancer biopsies 
and the therapeutic potential of PRMT5 
inhibition in TNBC. We do not observe 
elevated PRMT5 expression in breast 
cancers from our cohort. However, we nd 
that PRMT5 partner MEP50 is overexpressed 
in breast cancers relative to healthy breast 
tissue, suggesting increased PRMT5 activity 
in breast cancers. We also, for the rst time, 
note that PRMT5 and MEP50 are differentially 
localized in breast cancers and healthy 
mammary tissue, and between breast cancer 
subtypes. Importantly, we attribute lower 
nuclear PRMT5 activity to the breast cancer 
subtypes with worst prognosis (TNBC, 
HER2+), suggesting that PRMT5 exerts 
different in uences on oncogenic-related 

signaling depending on its localization. Using 
the PRMT5 small-molecule inhibitor 
EPZ015666, we show that PRMT5 inhibition 
impairs TNBC cell viability, triggers 
apoptosis, impedes colony formation, slows 
cell cycle progression, affects cancer stem 
cell properties, and slows tumor 
progression, suggesting that PRMT5 is an 
attractive therapeutic target in TNBC.
 
In summary, our study highlights the 
importance of PRMT5/MEP50 subcellular 
localization in determining breast cancer 
prognosis and upholds continued attention 
for PRMT5 targeting as a potential treatment 
option in TNBC.

Mathilde Vinet
mathildecvinet@gmail.com
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Study of the metastatic process of circulating tumour 
cells by “Organ-on-a-Chip” in vitro models

Hamizah Cognart, Catherine Villard, Jean-Louis Viovy

Institut Curie, PSL Research University, CNRS, UMR 168, 26 rue d’Ulm, F-75005, Paris, France
Sorbonne Universités, UPMC Univ Paris 06, CNRS, UMR 168, F-75005, Paris, France
Institut Pierre-Gilles de Gennes, F-75005, Paris, France

90% of cancer mortality arises from 
metastases, due to cells that escape from a 
primary tumour, circulate in the blood as 
circulating tumour cells (CTCs), leave blood 
vessels and nest in distant organs. The 
processes by which CTCs invade distant 
organs, remodel their environment to create 
a “micrometastatic niche”, the eventual 
triggering of a proliferation leading to a 
macroscopic metastases, are poorly known, 
mostly because of a lack of experimental 
models. These events are rare; occur in the 
body at unknown places and on a 
microscopic scale.
 
The loss of cell adhesion of tumour cells 
detaching from the primary tumour tissues 
will undergo a transformation phenomenon 
known as epithelial-to-mesenchymal 
transition (EMT) leading to the loss of 
epithelial characteristics with different 
expression patterns of EMT markers (E-
cadherin, N-cadherin, Vimentin, Snail, Twist). 
The changes in mechanical and physical 
properties of interacting cells during 
morphological and malignant transformation 
are investigated and their quanti cation 
measured.
 
Here, micro uidic models containing 
mechanical constrictions in order to mimic 
the blood microcirculation have been 

designed and fabricated. Metastatic breast 
cancer cells are subjected and con ned to 
the micro uidic channels using a ow 
control system. These cells are circulated 
under optimal culture conditions, and 
monitored in the channels for the 
observance of biophysical occurrences from 
continuous mechanical cellular 
deformations. The biophysical effects of 
circulation and con nement on tumour cell 
morphogenesis will be investigated.

Hamizah Cognart
hamizah.cognart@curie.fr
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Involvement of splice factor mutations in oncogenesis

Raquel Vivet-Noguer, Samar Alsafadi, Sergio Roman-Roman

Institut Curie - Marc Henri Stern UM830 

Splice factor mutations are recurrently found 
in many cancers including hematological 
malignancies and uveal melanoma. SF3B1, 
SRSF2, ZRSR2, and U2AF35 are the most 
frequent spliceosome genes with mutually 
exclusive mutations in malignancies. 
Interestingly, each of these mutations is 
associated with a distinct splice pattern. In 
order to determine the impact of recurrent 
splice factor mutations in oncogenesis, we 
hypothesize that oncogenic impact of these 
mutations is mediated by a set of genes 
shared by the different splice patterns. We 
will explore the common transcripts or 
pathways affected by splice aberrations of 
the different splice factor mutations. We will 
investigate whether the splice aberration of 
the common genes impacts the total mRNA 
and its consequences at the protein level. 
Several splice inhibitors are under 
development for preclinical assessment. We 
will evaluate whether such inhibitors can 
restore the regular splice pattern arguing the 
clinical bene t of these splice modulators in 
tumors with splice factor mutations.

Raquel Vivet Noguer
raquel.vivet-noguer@curie.fr
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Dysbiosis of microbiome and probiotic treatment in a 
genetic model of autism spectrum disorders

Tabouy L 1*, Getselter D 1, Ziv O 2, Maayouf R 1, Karpuj M 3, Tabouy T 4, Werbner N 2, Mizrahi H 2, 
Nuriel-Ohayon M 2, Koren O 2, and Elliott E 1* *Equal contribution

1 Molecular and Behavioral Neurosciences Lab, Faculty of Medicine in the Galilee, Bar-Ilan University, 1311502 
Safed, Israel
2 Microbiome Research Lab, Faculty of Medicine in the Galilee, Bar-Ilan University, 1311502 Safed, Israel
3 Genomic Center Faculty of Medicine in the Galilee, Bar-Ilan University, 1311502 Safed, Israel
4 UMR 518 Applied Mathematics and Informatics (MIA)-Paris, French National Institute for Agricultural 
Research INRA/AgroParisTech, Paris-Saclay University, 75005 Paris, France

The gut microbiome may in uence brain 
development and behavior, mainly through 
the modulation of physiological metabolism 
and the immune system. Recent studies have 
determined that the microbiome has direct 
effects on behavior, and may be dysregulated 
in neurodevelopmental conditions. 
Considering that neurodevelopmental 
conditions, such as autism, have a strong 
genetic etiology, it is necessary to 
understand if genes associated with 
neurodevelopmental disorders, such as 
Shank3, can in uence the gut microbiome, 
and if probiotics can be a therapeutic tool. 
Using 16S high-throughput sequencing, we 
have determined the gut microbiome 
community of the Shank3 KO mouse model, 
and its relative controls. In this study, we 
have identi ed dysregulation of several 
genera and species of bacteria in both the 
gut and colon of Shank3 KO mice, in addition 
to a sex-dependent dysregulation of the 
immune system. L. reuteri, a species with 
decreased relative abundance in the 
Shank3KO mice, positively correlated with 
the expression of GABA receptor subunits in 
the brain. Treatment of Shank3 KO mice with 
L. reuteri induced an attenuation of unsocial 
behavior and a decrease in repetitive 
behaviors, in males and just decrease in 
repetitive behaviors in females, without 
affecting anxiety. L. reuteri treatment also 
induced an increase in GABA receptor 

expression in multiple brain regions, and 
affected serum immune system markers.  
This study has con rmed that genetic 
differences associated with autism can 
induce changes in the microbiota pro le. In 
addition, this study identi es bacterial 
species that are sensitive to an autism-
related mutation, and further suggests a 
therapeutic potential for probiotic 
treatment.

Laure Tabouy
lauretabouy@hotmail.fr
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Lipin 1 de ciency in skeletal muscle causes 
sarcoplasmic reticulum stress and a mitochondrial 
myopathy responsive to brates and chaperons

Talha Rashid 1,2,3,11, Ivan Nemazanyy 4, Karim Nadra 1,2,3, Cecilia Paolini 5, Takashi Tatsuta 6, 
Paul Crespin 1,2,3, Anne-Sophie Armand 1,2,3, Onnick Agbulut 7, Anne Olivier 11, Feliciano Protasi 
5, Thomas Langer 6, Roman Chrast 8, Timothy Wai 9, Pascale de Lonlay 10, Helene de Foucauld 11, 
Bert Blaauw 12, Mario Pende 1,2,3

1 Institut Necker-Enfants Malades, 14 rue Maria Helena Vieira Da Silva, CS 61431, Paris, France 
2 Inserm, U1151, Paris, F-75014, France 
3 Université Paris Descartes, Sorbonne Paris Cité, Paris, France 
4 Platform for Metabolic Analyses, Institut Necker-Enfants Malades, 14 rue Maria Helena Vieira Da Silva, CS 
61431, Paris, France  
5 Dipartimento Neuroscienze Imaging, Universita` ‘‘G. d’Annunzio’’, Chieti, Italy  
6 Institute for Genetics and Cologne Excellence Cluster on Cellular Stress Responses in Aging-Associated 
Diseases (CECAD), University of Cologne, Cologne, Germany  
7 Institut de Biologie PARIS SEINE, Pierre et Marie Curie University 
8 Department of Medical Genetics, University of Lausanne, 1005 Lausanne, Switzerland  
9 Institut Pasteur, Paris 
10 Reference Centre of Inherited Metabolic Diseases, Hospital Necker Enfants Malades, APHP, Institute 
Imagine, University Paris Descartes, Paris, France  
11 Sano , Unit of Translational Science, Chilly Mazarin, France 
12 Venetian Institute of Molecular Medicine, Department of Biomedical Sciences-University of Padova, 
Padova, Italy

Because of impaired glucose or fatty acid 
metabolism, the bioenergetic stress in 
skeletal muscles may trigger myopathy and 
rhabdomyolysis. Genetic mutations causing 
loss of function of the lipin1 gene lead to 
severe rhabdomyolysis bouts in children, 
though the metabolic alterations and 
possible therapeutic interventions remain 
elusive. Here we show that lipin1 de ciency 
in mouse skeletal muscles is su cient to 
trigger a severe myopathy accompanied by a 
defect in mitochondrial respiration, 
mitochondrial dynamics, and autophagy. 
Strikingly, muscle bers display excessive 
accumulation of both neutral- and phospho-
lipids. The metabolic lipid catastrophe is 
traced by an imbalance of fatty acid 
synthesis and beta oxidation, a defect in acyl 
chain elongation and desaturation, and a 
release of pro-in ammatory arachidonic 
acid. We also show that this lipin1 de ciency 
in muscle is associated with a severe 

sarcoplasmic reticulum (SR) stress, leading 
to the activation of the lipogenic SREBP1c/
SREBP2 factors, the accumulation of the 
Fgf21 cytokine, and alterations of SR-
mitochondria morphology. Importantly, 
supply of the chemical chaperon TUDCA and 
activation of beta oxidation by beza brate 
treatment improved muscle histology and 
strength of lipin1 mutants. Our data reveal for 
the rst time that SR stress and alterations 
in SR-mitochondria contacts are 
contributing factors and possible 
intervention targets of the myopathy 
associated with lipin1 de ciency. Thus, we 
propose that lipin1 de ciency belongs to a 
novel class of metabolic myopathy, in which 
SR disturbances rather than a speci c 
defect in a metabolic pathway is the 
triggering event.

Talha Rashid
talha.rashid@inserm.fr

96 YRLS 2018 | Ecole normale supérieure



ORAL COMMUNICATION

NEUROSCIENCES & PHYSIOLOGY

The role of Acetylcholine-mediated activity in neuronal 
network formation

Mohamad Rima and Elim Hong

Sorbonne Universités, Department of Neuroscience, Institute of Biology Paris-Seine, CNRS UMR 8246, INSERM 
U1130, F-75005 Paris, France

Identifying common underlying mechanisms 
for how neural circuits form is a major 
objective in the eld of developmental 
neuroscience. During nervous system 
development, cholinergic signaling is 
important for the generation of spontaneous 
neural activity (SNA). SNA occurs in different 
areas of the central nervous system (CNS) to 
regulate neural proliferation, migration, 
differentiation as well as the formation of 
neuronal connections. The motoneuron-
interneuron (MN-IN) circuit in the spinal cord 
is a major region in the CNS that expresses 
high levels of nicotinic Acetylcholine 
receptors (nAChRs) and exhibits SNA during 
development. Perturbation of cholinergic 
signaling alters SNA and neural circuit 
formation, however, the precise cellular 
process that is affected is not clear. By using 
transparent zebra sh embryos, we will 
directly address how cholinergic signaling 
in uences MN-IN connectivity by carrying 
out time-lapse imaging in vivo. We 
hypothesize that ACh released from spinal 
MNs during SNA activates the nAChRs in INs 
axon terminals during their growth to 
regulate synapse formation during 
development. To this end, we rst 
investigated the expression of pre- and post-
synaptic markers of cholinergic signaling in 
zebra sh embryos. We found that 
presynaptic markers, such as the vesicular 
acetylcholine transporter (vacht), are 
expressed in MNs and transcripts for nAChR 

subunits in INs in 1-day old embryos. To 
further investigate our hypothesis, we are 
carrying out in vivo time-lapse imaging of 
single INs to analyze how altering cholinergic 
signaling affects their axonal processes. 
Interestingly, preliminary data shows that 
the application of a neuronal activity 
inhibitor, tricaine, increases axon growth (52 
μm/h) compared to control (27 μm/h) 
embryos. Together, these results suggest 
that cholinergic signaling between MNs and 
INs is important for the proper formation of 
this spinal circuit during early development.

Mohamad Rima
mohamad.rima@hotmail.com
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Tissue hypoxia induces the mobilisation from the spleen 
of pro-angiogenic neutrophils through the activation of 
sympathetic nerves

Cédric Seignez and Mia Phillipson

Department of Medical Cell Biology, BMC, Uppsala University, Sweden

We recently discovered a pro-angiogenic 
neutrophil subset (CD49d+ VEGFR1+ 
CXCR4high MMP9high), which consist of 
about 3-5% of the circulating neutrophils in 
mouse and human. This subset of 
neutrophils is recruited into hypoxic tissues 
where they induce the formation of new and 
functional blood vessels.
 
Using a murine model of ischemia in hind 
limb, we studied the origin of the pro-
angiogenic neutrophil subset, as well as the 
mechanism(s) of their mobilisation and of 
their recruitment. We demonstrated a 
substantial enrichment of pro-angiogenic 
neutrophils in the splenic population of 
neutrophils during homeostasis. Three hours 
following induction of ischemia in hind limb, 
splenic pro-angiogenic but not ordinary 
neutrophils are promptly mobilised into the 
circulation and subsequently recruited into 
the hypoxic muscle where they peak at two 
days. Intra-muscular recruitment of pro-
angiogenic neutrophils is speci cally 
blocked by the inhibition of the integrin 
CD49d and the receptors VEGFR1 and CXCR4. 
Furthermore, chemical and surgical 
suppression of the sympathetic signalling 
impaired the mobilisation of splenic pro-
angiogenic neutrophils and delayed blood 

ow recovery of the ischemic hind limb.
 
The spleen houses a peripheral pool of the 
newly described pro-angiogenic neutrophils, 

which are quickly mobilised into the 
circulation by the sympathetic nerves 
activation and recruited into VEGF-A- and 
CXCL12-producing hypoxic tissues through 
the engagement of the integrin CD49d.

Cédric Seignez
cedric.seignez@mcb.uu.se
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Adaptation to oxidative stress in pathogenic Leptospira: 
two is better than one

Crispin Zavala-Alvarado, Guillaume Rey, Odile Sismeiro, Rachel Legendre, Hugo Varet, Jean-Yves 
Coppée, Mathieu Picardeau and Nadia Benaroudj

Institut Pasteur

Withstanding reactive oxygen species (ROS) 
produced by host cells is an important 
strategy evolved by pathogenic Leptospira 
for persisting in and colonizing hosts. 
Peroxidase activities that catalyze peroxide 
breakdown are crucial for Leptospira 
virulence. In Leptospira interrogans, 
peroxidase-encoding genes are repressed by 
PerR1 (Peroxide stress Regulator), a 
metalloprotein from the Fur (Ferric uptake 
regulator) family present in most gram-
positive bacteria but generally absent in 
gram-negative bacteria. We have previously 
characterized the structural and functional 
properties of PerR1. By examining the 
genome of L. interrogans, we have identi ed 
an open reading frame speci c to 
pathogenic strains possessing the key amino 
acids involved in metal-controlled allosteric 
switch allowing DNA binding and 
dissociation. This suggests the presence of a 
second putative PerR unique to pathogenic 
Leptospira. The goal of our study is to 
delineate the function of the second PerR, 
named PerR2, and explore its interplay with 
PerR1 in the Leptospira oxidative stress 
response and virulence.

Studying the tness of a perR2 mutant in the 
presence of different ROS indicates a role in 
repressing defenses against hydrogen 
peroxide and superoxide anion. We have 
determined the PerR2 regulon by RNA-Seq 
which, does not overlap with that of PerR1, 

which regulate the expression of 
peroxidases and heme synthesis-related 
factors. Our analysis suggests that PerR2 
controls genes encoding factors with novel 
peroxidase and superoxide dismutase 
activities as well genes of unknown function 
mostly found in pathogenic strains. Finally, 
we obtained a double perR1perR2 mutant 
strain and showed that the concomitant 
inactivation of the two PerRs impaired 
Leptospira virulence. Altogether, our ndings 
suggest that the interplay between PerR1 
and PerR2, involving complementary and non-
redundant mechanisms, is necessary for 
defense against ROS and virulence in 
pathogenic Leptospira.

Crispin Zavala-Alvarado
jzavalaa@pasteur.fr
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Characterization of IrSPI, a tick serine protease inhibitor 
involved in tick feeding and in bacterial infection of 
salivary gland of Ixodes ricinus

Adrien Blisnick, Martine cote, Ladislav Simo, Sarah Bonnet

UMR BIPAR, INRA, Ecole Vétérinaire d’Alfort, ANSES, Université Paris-Est, Maisons-Alfort, France

Ixodes ricinus - the most abundant and 
widespread tick in Europe - is able to 
transmit a large spectrum of tick-borne 
pathogens (TBP) including bacteria, 
parasites and viruses, that substantially 
impact nancially livestock and food 
production. I. ricinus also bite humans, and 
the pathogens transmitted during blood 
feeding are responsible for Lyme Borreliosis, 
Anaplasmosis, Rickettsiosis, Babesiosis or 
Tick-Borne Encephalitis. Current tick control 
strategies rely essentially on the use of 
acaricides, leading to selection of resistant 
ticks and environmental contaminations. 
New environmentally sustainable 
approaches providing broad protection 
against TBP are then urgently needed. Anti-
tick vaccines targeting conserved tick 
molecules that play key roles in tick biology 
and/or vector competence, have emerged as 
a promising approach. To identify vaccine 
candidates from I. ricinus, a high throughput 
transcriptomic comparison of salivary glands 
from Bartonella henselae infected and 
uninfected ticks was performed. The most up-
regulated transcript following infection was 
IrSPI (Ixodes ricinus Serine Protease 
Inhibitor), a Kunitz/BPTI inhibitor. Functional 
analyses via RNAi experiments revealed its 
involvement in both blood feeding and B. 
henselae development in the salivary glands. 
My work concerns the structural and 
functional characterization of IrSPI. The 
dynamics of IrSPI expression was evaluated 

in pathogen-infected or pathogen-free ticks 
in different tissues by qRT-PCR and in situ 
hybridization. IrSPI recombinant protein 
allowed characterization of post-
translational modi cations by Maldi-tof and 
tissue location by Western blotting. Its 
putative inhibitory properties were tested by 
thrombin generation time analysis and 
proteases inhibition assay. Finally, the 
potential immunomodulatory capacity of 
rIrSPI was evaluated by assessing its impact 
on the proliferation and secreted cytokine 
pro le of murine splenocytes.

Adrien Blisnick
adrien.blisnick@anses.fr
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In uence of cell-fusing agent virus on arbovirus 
transmission by Aedes aegypti mosquitoes

Artem Baidaliuk (1,2), Sebastian Lequime (1,2,3), Elliot Miot (1,2,4), Clément Dubois (1,2,5), Louis 
Lambrechts (1,2)

1 Insect-Virus Interactions Group, Department of Genomes and Genetics, Institut Pasteur, Paris, France; 
2 Evolutionary genomics, modeling and health, Centre National de la Recherche Scienti que, UMR 2000, 
Paris, France; 
3 Current address: Rega Institute for Medical Research, Department of Microbiology and Immunology, KU 
Leuven – University of Leuven, Leuven, Belgium; 
4 Laboratory of Vector-Borne Diseases, Institut Pasteur in Laos, Vientiane, Lao PDR; 
5 Current address: Institute of Biology, Ecole Normale Supérieure, Paris, France

Dengue viruses (DENV) and Zika virus (ZIKV) 
are arthropod-borne viruses (arboviruses) 
that cause major public health problems 
worldwide. These RNA viruses of the genus 
Flavivirus are transmitted among humans by 
Aedes aegypti mosquitoes. Interestingly, Ae. 
aegypti mosquitoes are also naturally 
infected with insect-speci c aviviruses 
that are only capable of replication in insect 
cells and are primarily maintained by vertical 
transmission from mother to offspring. 
Although cell-fusing agent virus (CFAV) was 
the rst described insect-speci c avivirus, 
little is known about its genetic and 
phenotypic diversity, and interactions with 
arboviruses in vivo.

To characterize the worldwide diversity of 
CFAV, we sequenced the full-length genomes 
of several novel isolates obtained from eld-
derived Ae. aegypti populations from 
Thailand, Cambodia, and Uganda. 
Phylogenetic analysis revealed geographical 
clustering of CFAV isolates from the 
Americas whereas isolates from Thailand 
and Cambodia were not monophyletic. 
Growth curves in vivo showed signi cant 
phenotypic differences between CFAV 
isolates, with faster replication of a Thai 
CFAV isolate in Ae. aegypti from Thailand 
relative to CFAV isolates from Cambodia and 
Uganda. 

In order to estimate the potential impact of 
CFAV on arbovirus transmission by Ae. 
aegypti, we assessed the extent of DENV/
ZIKV dissemination in the presence or 
absence of CFAV infection. We found that 
CFAV decreased DENV dissemination rates 
overall, and that late-stage dissemination 
titers of both arboviruses were lower in CFAV-
infected individuals. The negative 
interference between CFAV and arboviruses 
in vivo may occur due to direct virus 
competition or via modulation of host 
factors. Understanding these factors will 
improve our knowledge on mosquito-virus 
interactions and may lead to the 
development of new tools for disease 
control.

Artem Baidaliuk
artem.baidaliuk@pasteur.fr
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Pathological modelling of Tick-Borne Encephalitis Virus 
infection using brain cells derived from human fetal 
neural progenitors

Fares Mazigh, Gonzalez Gaëlle, Cochet Marielle, Haddad Nadia and Coulpier Muriel

JRU 1161 Virology, INRA, ANSES, ENVA

Tick-Borne Encephalitis Virus (TBEV), a 
member of the Flaviviridae family, genus 
Flavivirus, is the major arbovirus of health 
interest in Central/Northern Europe and 
North-Eastern Asia. The virus is responsible 
for febrile illness, and in some cases, for 
neurological manifestations that may cause 
permanent disability or death. Although 
neurons have been described as the primary 
target of infection, TBEV-induced 
neuropathogenesis remains poorly 
understood. Here, we used an in vitro model 
of neural cells differentiated from fetal 
human Neural Progenitor Cells (hNPCs) to 
question the mechanisms by which the virus 
damages the human brain. Our results show 
that TBEV replicates in this heterogeneous 
culture. Both neurons and glial cells 
(astrocytes and oligodendrocytes) are 
susceptible and permissive to the virus. In 
neurons, a cytopathic effect was observed 
as early as 72 hours post-infection, followed 
by a continuous apoptotic cell loss for the 
length of the study (14 days). Whereas glial 
cell survival was not impaired, cells were 
affected, as a hypertrophy—suggesting a 
reactive stage—was observed. By showing 
that neurons were impaired in their survival 
and glial cells enter a reactive stage upon 
TBEV infection, we demonstrated that our in 
vitro model recapitulates two main events 
occurring in vivo. We further set up 
monocultures of both neurons and 
astrocytes and are currently investigating 

the role of astrocytes in neuronal death. 
Thereafter, to decipher the cellular response 
to infection, we analyzed the expression 
levels of antiviral response genes using a 
PCR array. We reported an overexpression of 
viral sensors, cytokines and Interferon-
Stimulated Genes, indicating an activation of 
the antiviral response. Using RNAi 
approaches, we are now determining the 
involvement of each viral sensor in TBEV 
recognition. Thus, we developed a new in 
vitro model of TBEV infection that we are 
using to deepen our understanding of TBEV-
induced neuropathogenesis.

Mazigh Fares
mazigh.fares@vet-alfort.fr
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MicroRNA and microglia in a model of neonatal white 
matter injury induced by in ammation: focus on 
microRNA 146b-5p

Bokobza Cindy, Van Steenwinckel Juliette, Gressens Pierre

Inserm U1141 Hôpital Robert Debré, Paris, France

Background
Preterm birth is one of the leading causes of 
pediatric neurological damage worldwide. 
Perinatal in ammation is now acknowledged 
as a major risk factor from preterm delivery 
and neurological de cits. Systemic 
in ammation inducing neuroin ammation 
mostly occur through perinatal infections. 
Such in ammation 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.
 
Objective
The goal of the present study was to 
determine the role of microRNA (miRNA) in 
the microglial activation during perinatal 
neuroin ammation.
 
Design/Methods
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 in ammation 
and (2) its anti-in ammatory properties 
described in literature.
 

Results
We assessed the overall role of microRNAs in 
microglia activation and WMI using mice with 
a microglial DICER de cit, the enzyme 
responsible of miRNA maturation. 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-
in ammatory markers suggesting that it 
might be a good candidate to enhance 
microglia anti- in ammatory response. 
Overexpression of exogenous miRNA-146b in 
microglia using 3DNA nanoparticles are able 
to reduce microglial activation in vitro and in 
vivo in the WMI model.
 
Conclusion(s)
These nding support the hypothesis that 
miRNA play a key role in neonatal 
neuroin ammation and could be a target to 
reduce the incidence and the severity of 
perinatal brain injuries.

Cindy Bokobza
cindy.bokobza@inserm.fr
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Identi cation of a novel hormonal signaling pathway 
regulating brain metabolic and cognitive functions

Audrey Rousseaud 1, Mariana Ramos-Brossier 1, Stephanie Moriceau 1, Nolwenn Adam 1, Melissa 
Glatigny 1, Laura Ben Driss 1, Maxime Vignac 1, Laurence Chardon 2, Thierry Capiod 1, Cyril 
Confavreux 2, Franck Oury 1

1 Institut National de la Santé et de la Recherche Médicale U1151, Institut Necker Enfants Malades (INEM), 
Université Paris Descartes, Sorbonne Paris Cité
2 Institut National de la Santé et de la Recherche Médicale (INSERM) U1033 - Site Laennec, 69372 Lyon, France

Hormones are essential to mediate a 
dialogue between organs. Their actions are 
not limited to peripheral organs, some 
hormones can reach the central nervous 
system (CNS) where they modulate the 
central regulation of whole-body 
metabolism, brain development, 
neurogenesis and cognitive functions. 
Importantly, increasing evidence suggests 
that imbalance in their circulating levels may 
contribute to age-related cognitive decline. 
However, although the brain expresses 
receptors for most hormonal factors, the 
role(s) of many hormones in the CNS remain 
unexplored.
 
Parathyroid hormone (PTH) is a polypeptide 
produced by the parathyroid gland, and is a 
key player in regulating calcium and 
phosphate homeostasis. Its functions are 
mediated by two G-coupled receptors: Pth1r 
and Pth2r. Interestingly, several observations 
suggest that PTH may have a role in the CNS: 
1) PTH receptors are expressed in the brain, 
2) Patients with hyperparathyroidism 
manifest an array of cognitive disorders, and 
3) recent evidences suggest that circulating 
levels of PTH are signi cantly elevated in 
cases of dementia. Therefore, these 
observations led us to hypothesize that PTH 
and/or its receptors may directly act in the 
CNS.

 
Our results provide evidence supporting this 
hypothesis: 1) We have demonstrated that 
PTH is present in mouse and human 
cerebrospinal uid. 2) We observed that both 
PTH receptors are highly expressed in the 
Hippocampus and Arcuate nuclei, two brain 
regions essential for the regulation of 
memory and whole-body metabolism. 3) 
Brain-speci c PTH infusions induce an 
increase in energy expenditure, a decrease 
in food/drink intake and affect memory 
performances. 4) Lastly, we showed that PTH 
may induce Ca2+ ux changes in neurons 
pointing to a neuroactive role for this 
hormone.
 
Taken together, these data reveal a novel and 
unexpected role of PTH in the CNS and may 
lead to novel therapeutics insights for 
metabolic and/or cognitive disorders 
treatments.

Audrey Rousseaud
audrey.rousseaud@inserm.fr
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Control of kidney in ammation by primary cilia

Amandine Viau, Frank Bienaimé, Kamile Lukas, Manuel Knoll, Toma A. Yakulov, Alexis Hofherr, 
Oliver Kretz, Martin Helmstädter, Wilfried Reichardt, Simone Braeg, Tom Aschman, Annette 
Merkle, Dietmar Pfeifer, Verónica I. Dumit, Marie-Claire Gubler, Roland Nitschke, Tobias B. Huber, 
Fabiola Terzi, Jörn Den el, Florian Grahammer, Michael Köttgen, Hauke Busch, Melanie Boerries, 
Gerd Walz, Antigoni Triantafyllopoulou, and E. Wolfgang Kuehn

INSERM U1151 / INEM - Fabiola Terzi Team - Mechanisms and therapeutic strategies of chronic kidney disease

The primary cilium is a hair-like organelle 
protruding from the cell surface that serves 
as on organizing center for signalling 
pathways. Mutations in cilia components 
cause ciliopathies, a spectrum of inherited 
disorders involving multiple distinct organ 
systems. Polycystic kidney disease (PKD) and 
other renal ciliopathies are characterized by 
cysts, in ammation and brosis. Although 
immune cells play a role in these 
manifestations, no molecular link has been 
established between primary cilia and 
in ammatory response.
 
Here, we show that cilia regulate 
communication between epithelia and 
in ammatory cells through chemokine 
signalling. Stemming from a proteomic 
screen in mouse, we identify a complex of 
LKB1, a ciliary kinase, and several ciliopathy 
proteins including NPHP1 and PKD1, mutated 
in nephronophthisis and PKD, respectively. 
Transcriptome pro ling unveils that this 
ciliary module suppresses expression of the 
chemokine CCL2, a crucial chemoattractant 
for macrophages. Deletion of Lkb1 or Pkd1 in 
mouse kidney increases CCL2 expression 
and results in peritubular accumulation of 
CCR2+ mononuclear phagocytes, tissue 
destruction and brosis, promoting a 
ciliopathy phenotype. By blocking 
ciliogenesis or LKB1 ciliary localization, we 

further demonstrate that this regulatory 
module acts within cilia to control CCL2.
 
To our knowledge this is the rst report 
unveiling that the primary cilium modulates 
in ammatory response. Our ndings 
establish an epithelial organelle, the primary 
cilium, as a gatekeeper of tissue 
in ammation.

Amandine Viau
amandine.viau@inserm.fr
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The in uence of the roughness of magnetic modi ed 
substrate on the adhesion, proliferation, and detachment 
strength of eukaryotic cells

Rozhina E.V., Ishmukhametov I.R., Kryuchkova M.A., Nigamatzyanova L.R., Batasheva S.N., 
Danilushkina A.A., Fakhrullin R.F

Bionanotecnology Lab, Institute of Fundamental Medicine and Biology, Kazan Federal University, Russia
This work is supported by Russian Government Program of Competitive Growth of Kazan Federal University 
and funded by Russian presidential grant MK-4498.2018.4

It is known that nanocoatings allow changing 
the surface properties of medical devices 
used for implantation in order to enhance the 
interaction of the implant material with 
cellular components and biological uids 
(Hosseinkhani et al., Biomaterials, 2006, 
27:4079-4086). Topographic features of the 
surface play an important role in adhesion 
(Patel et al., 2010, Biomed. Microdev., 12(2):
287-296), and in uence morphology, 
proliferation and differentiation of cells 
(Gerecht et al., 2007, Biomaterials, 28(28):
4068-4077). However, there are only few 
studies speci cally investigating the 
dimensional effects of chemically 
homogeneous nanotopographic protrusions 
on the development of differentiation of 
MSC. In our laboratory the method of iron 
salts reduction was optimized to obtain 
biocompatible magnetic nanoparticles 
(Dzamukova et al., 2013, Biomaterials 
Science, 2013, 1, 810-813), and this opens up 
the possibility for creating nanocomposite 
materials for biomedicine and pharmacy.
 
At this stage, magnetite-modi ed adhesive 
surfaces with homogeneously distributed 
nanoparticles were obtained, as well as with 
regions with and without nanoparticles. The 
surfaces were investigated using atomic 
force (AFM) and scanning electron 
microscopy (SEM). Using the optimized 

technique, regions modi ed with 
nanoparticles and without modi cation have 
been created. Preliminary experiments on 
rat mesenchymal stem cells (MSC) showed 
that the nanomodi cation of the substrate 
did not signi cantly affect the adhesion of 
the cells. Using AFM, the forces of cell 
attachment to the substrate were measured. 
Additionally, the dyeing of lectins in the 
plasma membrane of cells allowed to 
visualize cell-substrate interactions.

Elvira Rozhina
rozhinaelvira@gmail.com
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The neuronal basis and mechanisms underlying 
bistability in the zebra sh larva

Auriane Duchemin, Anirudh Kulkarni, Mario DIpoppa, Veronica Perez-Schuster, Boris Gudkin and 
German Sumbre

Institut de Biologie de l'ENS

Interaction with the external world relies on 
sensory receptors which transmit 
information to the brain. Usually this sensory 
information is non ambiguous (one correct 
interpretation of it). But under speci c 
conditions, the same stimulus can lead to 
multiple interpretations. The impossibility 
for the brain to process simultaneously two 
different interpretations generates 
perceptual bistability where perception 
oscillates between two percepts.
 
The psychophysics of bistability have been 
extensively studied but its neuronal basis 
remains elusive, and the mechanisms 
underlying the shift between percepts, 
unknown. To shed light on the circuit 
processes involved, I am studying the 
zebra sh larva which displays a robust and 
stereotyped behavior, the optokinetic 
response (OKR, innate eyes motion), that is 
generated upon the presentation of a moving 
visual stimulus.
 
In order to validate behaviorally the visual 
bistability I am using vertical bars that can be 
decomposed in harmonics thanks to Fourier 
analysis. When the rst Fourier component 
is removed, the apparent motion is reversed 
(compared to the complete stimulus). To 
create an ambiguous stimulus that can be 
perceived by the sh as moving in both 

directions, only a given percentage of 
Fourier rst component is put in the signal.
 
Behavioral analyses indicate that for speci c 
values (between 20% and 30%) of Fourier 

rst component, OKR alternates between 
both directions. Using two-photon calcium 
imaging together with eyes motion tracking 
on GCaMP6-expressing larvae, I am now 
attempting to determine (1) the neurons 
responsible for motion sensitivity in various 
Fourier components contexts and (2) the 
neuronal correlate of bistability in the visual 
circuitry (retinal projections, pretectum and 
optic tectum.

These results might shed light on the 
neuronal mechanisms that process motion 
direction in the vertebrate system and 
suggest mechanisms by which several brain 
states can alternate to bias sensory 
perception.

Auriane Duchemin
duchemin@biologie.ens.fr
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Rapid anxiolytic effects of a serotonin type 4 receptor 
agonist involve prefrontal cortex-brainstem neural 
circuit recruitment

Charlene Faye 1, Rene Hen 2,3, Bruno P. Guiard 4, Christine A. Denny 5, Alain M. Gardier 1, Indira 
Mendez-David 1, Denis J. David 1

1 CESP/UMRS 1178, Univ Paris-Sud, Fac Pharmacie, INSERM, Université Paris-Saclay, Châtenay-Malabry, France
2 Department of Psychiatry, Columbia University, New York, NY 10032, USA; Division of Integrative 
Neuroscience, New York State Psychiatric Institute, New York, NY 10032, USA
3 Department of Neuroscience, Columbia University, New York, NY 10032, USA; Kavli Institute for Brain 
Science, Columbia University, New York, NY 10032, USA
4 UMR5169 CNRS "Centre de Recherches sur la Cognition Animale », Toulouse, 31062, France
5 Department of Psychiatry, Columbia University, New York, NY 10032, USA; Division of Integrative 
Neuroscience, New York State Psychiatric Institute, New York, NY 10032, USA

Benzodiazepines are effective for treating 
anxiety, but misgiving over side effects have 
led to prescribe antidepressant despite their 
delayed onset of action. Here, we evaluate 
whether serotonin type 4 receptor (5-HT4R) 
activation and targeting cortical (mPFC) 
glutamatergic terminals in the dorsal raphe 
nucleus (DRN) may constitute a new way to 
induce fast anxiolytic effects.
 
Anxiolytic effects of an acute administration 
(i.p. or intra-mPFC) of RS67333 (5-HT4R 
agonist) were examined in anxious mice. To 
provide evidences that anxiolytic effects of 
RS67333 are mediated by mPFC-DRN circuit 
recruitment, in vivo recordings of DRN 
serotonin cell ring, cerebral serotonin 
depletion and optogenetic activation or 
silencing techniques were performed.
 
Similarly, to diazepam, systemic and intra-
mPFC RS67333 administration produced fast 
anxiolytic effects. Systemic RS67333 
increased DRN serotonin cell ring. Cerebral 
serotonin depletion prevented intra-mPFC 
diazepam and RS67333-induced anxiolytic 
effects. Optogenetic stimulation emphasized 

the role of mPFC-DRN circuit in these fast 
anxiolytic effects. Silencing cortical 
glutamatergic terminals in the DRN after 
mPFC infusion or systemic administration of 
diazepam or RS67333, con rmed the 
recruitment of this circuit in fast anxiolytic 
effects.
 
This work provided novel insights into 
mechanisms underlying rapid anxiolytic 
activity and suggests that the 5-HT4R may 
represent a rapid onset therapeutic 
approach to treat anxiety.

Charlène Faye
charlene.faye@u-psud.fr
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Fast confocal uorescence imaging in freely-behaving 
mice

Clara Dussaux, Jozsua Fodor, Vivien Szabo, Yan Chastagnier, Jean-François Léger, Laurent 
Bourdieu, Julie Perroy and Cathie Ventalon

Institut de biologie de l'Ecole normale supérieure (IBENS), Ecole Normale Supérieure, CNRS, INSERM, PSL 
Research University, 46 rue d’Ulm, Paris, 75005, France
Institut de Génomique Fonctionnelle, UMR 5203 CNRS, U 1191 INSERM, University of Montpellier, 141 rue de la 
Cardonille, Montpellier, 34094, France

Fluorescence imaging in freely-behaving 
rodents is challenging due to miniaturization 
constraints. Current methods include 
miniature epi uorescence microscopes, 
limited by out-of-focus background, and 
miniature 2-photon microscopes, limited by 
a small eld-of-view. Here, we demonstrate a 
novel berscope system, composed of a 
home-made confocal microscope coupled to 
the animal with a ber bundle and a micro-
objective, that provides fast confocal 

uorescence imaging in freely-behaving 
mice. 
 
Our berscope offers 2 imaging modalities: 
multipoint-scanning and line-scanning 
confocal imaging. In the multipoint-scanning 
modality, illumination and detection pinholes 
are created using a digital micromirror (DMD), 
providing high adaptability. In addition, we 
simultaneously co-register a multipoint-
scanning confocal image and a conventional 
epi uorescence image to subtract the 
residual background and provide a 
background-free confocal image. In the 
confocal line-scanning modality, an entire 
line of the sample is illuminated with the 
DMD, and is scanned to obtain a 2D image. 
The detection line is created directly on the 
camera in the "light-sheet mode", thus 
providing higher collection e ciency than in 
the previous modality. 

 
We demonstrated fast (200 Hz) in vivo 

uorescence imaging of microvasculature 
up to 120 µm deep in the mouse cortex. 
Because uorescence imaging was 
performed at high speed, we could measure 
red blood cells’ velocity and observe a 
signi cant increase in awake compared with 
anaesthetized conditions. Moreover, we 
demonstrated imaging of neuronal activity in 
the hippocampus of freely-behaving mice. 
Cell identi cation at basal activity level was 
easier compared with epi uoresence 
imaging due to imaging contrast 
enhancement.

Clara Dussaux
dussaux@biologie.ens.fr
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Regulation of axonal transport by tubulin 
polyglutamylation

Anissa Zeggai, Satishi Bodakuntla , Magda Magiera and Carsten Janke

Institue Curie / Orsay faculty

Microtubules (MTs), the largest component of 
the cytoskeleton, play a myriad of different 
roles in assuring cell homeostasis. Neurons, 
due to their complex morphology and very 
long axons, depend extensively on MTs for 
their survival and function. For instance, 
various cargoes need to be transported over 
long distances in neurons, and this transport 
takes place on MT tracks. Mutations 
affecting the transport machinery have been 
associated with a number of 
neurodegenerative diseases, but so far MTs 
themselves have not been shown to regulate 
cargo transport. Microtubule properties, and 
thus their functions are regulated by tubulin 
posttranslational modi cations (PTMs). One 
of those PTMs, polyglutamylation, is 
prominent in neurons and could therefore 
regulate MT-based transport. The goal of my 
project is to determine how 
polyglutamylation regulates axonal 
transport.
 
Using mouse models that miss enzymes 
regulating polyglutamylation levels in the 
brain, we obtain primary neurons with 
abnormal polyglutamylation levels. We have 
already shown that increased 
polyglutamylation strongly reduce 
mitochondria transport in primary neurons. 
In mice, this induces neurodegeneration. I 
will now use another mouse model to study 

the effect of reduced tubulin 
polyglutamylation on the axonal transport 
regulation and determine if downregulation 
of this PTM affects neuronal survival. In 
order to determine if polyglutamylation 
affects the transport of multiple axonal 
cargoes, I will quantify the transport 
parameters of other cargoes such as 
lysosomes or synaptic vesicles. To 
determine the physiological impact of 
decreased polyglutamylation, I will analyse 
mouse brains by immunohistochemistry.
 
Overall, I aim at deciphering the physiological 
role of tubulin polyglutamylation on axonal 
transport and explore the role of this PTM in 
neuronal homeostasis and its implication in 
the pathogenesis of neurodegenerative 
diseases.

Anissa Zeggai
anissa.zeggai@curie.fr
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Anti-Toxoplasma gondii in vitro activity of 
thiosemicarbazides and azoles derivatives and 
molecular docking with predicted enzymes

Adrian Bekier 1, Agata Paneth 2, Lidia Węglińska 2, Krzysztof Łączkowski 3, Piotr Paneth 4, 
Justyna Gatkowska 1, Bożena Dziadek 1 and Katarzyna Dzitko 1

1 Department of Immunoparasitology, Faculty of Biology and Environmental Protection, University of Lodz, 
Banacha 12/16, 90-237 Lodz, Poland 
2 Department of Organic Chemistry, Faculty of Pharmacy, Medical University of Lublin, Chodzki 4a, 20-093 
Lublin, Poland 
3 Department of Chemical Technology and Pharmaceuticals, Faculty of Pharmacy, Collegium Medicum, 
Nicolaus Copernicus University, Jurasza 2, 85-089 Bydgoszcz, Poland 
4 Institute of Applied Radiation Chemistry, Technical University of Lodz, Zeromskiego 116, 90-924 Lodz, 

Toxoplasma gondii (Tg), is an intracellular 
protozoan parasite, with worldwide 
distribution, which infects all warm-blooded 
animals including humans (25-30% of the 
population is infected). This parasite can 
spread through many transmission routes 
(vertically, horizontally or iatrogenic). The 

nal hosts of Tg are all felids, where the 
parasites reproduces in the intestine. 
Toxoplasmosis, the disease caused by Tg, is 
especially dangerous for pregnant woman 
and immunocompromised patients. Parasite, 
after getting into the body, infects intestinal 
epithelium and through the blood stream 
spreads to many tissues, e.g. brain, heart, 
eye, liver or spleen. Currently, we know of few 
treatments available against this parasite, 
but they have low effectiveness and high risk 
of side effects. Also, there are not any known 
good anti-Tg preventive tools. Therefore, in 
our study we synthesised new 
thiosemicarbazides and azoles derivatives 
and tested them as potential anti-Tg drugs. 
Firstly, we established cytotoxicity of our 
compounds by MTT assay, according to the 
ISO standard 10993-5:2009(E) and 
determined CC30 dose. The assay was 

performed using L929 cell line. In next step 
we measured anti-Tg (RH strain) activity of 
our new compounds using [5,6-3H] uracil 
incorporation assay, on this basis IC50 dose 
was calculated. The last part of the our 
research was about simulation of chosen 
compounds interaction with binding pockets 
of the six selected enzymes of Tg (purine 
nucleoside phosphorylase, adenosine 
kinase, bifunctional dihydrofolate reductase-
thymidylate synthase, calmodulin-domain 
protein kinase 1, 1-deoxy-D-xylulose 5-
phosphate reductoisomerase and enoyl-acyl 
carrier reductase). The results of in vitro and 
in silico studies provide a valuable premise 
for planning a synthesis of further derivates 
as a potential drugs used for Toxoplasma 
gondii eradication.

Adrian Bekier
adrian.bekier@unilodz.eu
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Method for identi cation of microorganisms using 
hyperspectral microscopy

Akhatova F.S., Nigamatzyanova L.R., Naumenko E.A., Fakhrullin R.F

Institute of Fundamental Medicine and Biology, Kazan Federal University, Russia

Traditional methods for detection of 
microorganisms, such as culture methods, 
enzyme immunoassay, PCR, are widely used 
for the visualization and identi cation of 
microorganisms. Standard methods can be 
limited for practical use due to their 
complexity, duration and problems with 
reliability. Therefore, for practical use with 
higher productivity it is necessary to create 
the more sensitive and faster method of 
microorganisms identi cation. 
Hyperspectral imaging is a promising 
candidate for satisfaction the above 
requirements for detection of 
microorganisms in real time with a small 
amount of biomass. Using the hyperspectral 
microscopy it is possible to identify the 
spectral pro le unique only for studied 
organism. Dark eld microscopy is an 
effective method for living and unpainted 
biological samples, so we used it as a 
method of illumination in this study. 
Hyperspectral images were obtained for 
Chlorella vulgaris, Rhodotorula sp., 
Escherichia coli using microscope equipped 
with CytoViva® dark eld condenser and 
camera. The processing of hyperspectral 
images was carried out using ENVI 4.8 
software. Hyperspectral imaging system is a 
method that contains spatial and spectral 
information representing 3D data set. We 
obtained spectral images, each pixel of 

which contains information on the re ected 
spectrum. All the spectra were normalized 
by spectral characteristics. Thus, we 
obtained a spectral pro le for the samples in 
the image eld. We collected these data and 
obtained a spectral library. Expanding and 
optimizing this spectral library will allow a 
faster and more accurate determination of 
the type of microorganism.
 
The work was performed according to the 
Russian Government Program of Competitive 
Growth of Kazan Federal University and 
funded by the subsidy allocated to Kazan 
Federal University for the state assignment 
in the sphere of scienti c activities (project 
16.2822.2017/4.6).

Farida Akhatova
Farida125@mail.ru

 125YRLS 2018 | Ecole normale supérieure



POSTER PRESENTATION

MICROBIOLOGY & HOST-PATHOGEN INTERACTIONS

SESSION 5   |   POSTER 11

Salmonella h acks the dynamic of the endomembrane 
tra cking to establish its vacuolar niche in epithelial 
cells

Virginie Stévenin 1, Yuen Yan Chang 1, Magalie Duchateau 2, Quentin Giai Gianetto 2, Audre Salles 
3, Victoria Sohst 4, José Carlos Santos 1, Jennifer Fredlund 1, Mariette Matondo 2, Norbert Reiling 
4, Jost Enninga 1

1 Institut Pasteur, Dynamics of Host-Pathogen Interactions Unit, 25 rue du Dr. Roux, 75724 Paris, France
2 Institut Pasteur, Structural Mass Spectrometry and Proteomics Unit, 25 rue du Dr. Roux, 75724 Paris, France
3 Institut Pasteur, Imagopole, 25 rue du Dr. Roux, 75724 Paris, France
4 German Center for Infection Research (DZIF), Partner Site Hamburg-Lübeck-Borstel, Parkallee 1-40, 23845, 
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Salmonella Typhimurium is a Gram-negative 
bacterium that invades non-phagocytic 
intestinal epithelial cells inducing membrane 
ru es at the entry site. Upon entry, 
Salmonella is engulfed into a “Salmonella-
Containing Vacuole” (SCV) that can either 
maturate into a vacuolar replicative niche or 
ruptures leading to Salmonella release into 
the cytosol. 
 
A discrepancy was existing in the eld 
regarding the nature of the early Salmonella 
containing compartment. Combining live 

uorescence microscopy techniques with 
electron microscopy, we recently revealed 
that Salmonella enters in epithelial cells in a 
tight compartment distinct from the 
surrounding macropinosome formed at the 
infection site. We termed these 
macropinosomes “Infection Associated 
Macropinosomes” (IAMs) and showed that 
these endomembrane compartments can 
fuse with the SCV few minutes post-
infection, allowing the rapid enlargement of 
the Salmonella vacuole. The absence of 
fusion results in SCV destabilization and 
vacuolar escape. 
 

To identify the host factors driving SCV-IAMs 
interactions, we developed a highly speci c 
fractionation method to isolate IAMs. After 
proteome analysis by mass spectrometry, we 
revealed the recruitment of speci c SNAREs 
at the IAMs, as well as a strong enrichment of 
ER and ER-contact site associated proteins. 
Using structured illumination microscopy, 
we observed that the ER is recruited at the 
infection site and “wraps” around the IAMs. 
We are currently testing the functional 
involvement of the identi ed SNAREs in the 
fusion between SCV and IAMs, and the role of 
the ER during SCV maturation.

Virginie Stévenin
virginie.stevenin@pasteur.fr
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Ki67 as a marker of gastric epithelial cell proliferation in 
Cavia porcellus infected with Helicobacter pylori

Weronika Gonciarz, Maria Walencka, Adrian Gajewski, Zuzanna Karwowska, Magdalena Chmiela

Division of Gastroimmunology, Department of Immunology and Infectious Biology, Institute of Microbiology, 
Biotechnology and Immunology, Faculty of Biology and Environmental Protection, University of Lodz, 
Banacha 12/16, 90-237 Lodz, Poland
Financing. NSC, Poland, DEC-2015/17/N

Introduction
Helicobacter pylori (Hp) bacteria cause 
gastritis, peptic ulcer and gastric cancer in 
humans. The infection is linked with 
enhanced in ammatory response, which is 
followed by gastric tissue damage. This 
deleterious effects should be accompanied 
by the increase of gastric tissue 
regeneration.
 
Aim
To assess the proliferation of gastric 
epithelial cells in Hp infected versus 
uninfected Cavia porcellus.
 
Material and methods
Himalayan Cavia porcellus were inoculated 
per os (3x in 2 days intervals) with Hp CCUG 
17874 (Culture Collection University of 
Gothenborg, Sweden), VacA/CagA positive 
(1010 CFU/ml), in Brucella broth with 10%FCS 
and antibiotics or only with broth. The Hp 
status was con rmed by histological 
examination of gastric tissue sections 
(Giemsa/Mayer's hematoxylin, eosin or silver 
staining), detection of Hp cagA/ureC genes 
by PCR and the level of anti-Hp antibodies 
7/28 days post infection. Proliferation of 
gastric tissue cells was evaluated on the 
basis of Ki-67 immunohistochemical 
staining, according to the manufacturers 
procedure (Dako, Glostrup, Denmark).

 
Results
In gastric tissue from all Hp inoculated but 
not control animals the Helicobacter-like 
organisms (HLO), ureC/cagA genes, the 
in ltration of eosinophils and lymphocytes 
as well as anti-Hp antibodies were detected, 
7/28 days after the last challenge. Only in 
guinea pigs inoculated with Hp, 28 days post 
infection the number of epithelial cells 
stained positivity with anti-Ki67 antibodies 
was increased, as compared to non-infected 
animals and the animals 7 days from the last 
Hp challenge.
 
Conclusions
Experimental infection of Cavia porcellus 
with Hp was followed by the induction of 
chronic in ammatory response in the gastric 
tissue which was related to epithelial cell 
damage and upregulation of cell 
proliferation, which is important for tissue 
regeneration. However, increased cell 
growth rate may result in mutations, 
potentially carcinogenic.

Zuzanna Karwowska
zuzanna.karwowska@gmail.com
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Importance of metabolic adaptations in intracellular 
persistence of Staphylococcus aureus

Xin TAN, Guillaume Rollin, Fabiola Tros, Marion Dupuis, Ivan Nemazanyy, Mathieu Coureuil, Alain 
Charbit

Institut Necker Enfants Malades

The Gram-positive human pathogen 
Staphylococcus aureus is a leading cause of 
severe bacterial infections. Recent studies 
have shown that various cell types could 
readily internalize S. aureus and infected 
cells have been proposed to serve as vehicle 
for the systemic dissemination of the 
pathogen.
 
Here we focused on the intracellular 
behavior of the Community-Associated 
Methicillin-Resistant S. aureus strain 
USA300. Supporting earlier observations, we 
found that wild-type S. aureus strain USA300 
persisted for longer period within endothelial 
cells than within macrophages and that a 
mutant displaying the small colony variant 
phenotype (1hemDBL) had increased 
intracellular persistence. Time-lapse 
microscopy revealed that initial persistence 
of wildtype bacteria in endothelial cells 
corresponded to distinct single cell events, 
ranging from active intracellular bacterial 
proliferation, leading to cell lysis, to non-
replicating bacterial persistence even 1 week 
after infection. In sharp contrast, 1hemDBL 
mutant bacteria were essentially non-
replicating up to 10 days after infection.
 
These ndings suggest that internalization 
of S. aureus in endothelial cells triggers its 
persistence and support the notion that 

endothelial cellsmight constitute an 
intracellular persistence niche responsible 
for reported relapse of infection after 
antibiotic therapy.

Xin Tan
xin.tan@inserm.fr

128 YRLS 2018 | Ecole normale supérieure



POSTER PRESENTATION

MICROBIOLOGY & HOST-PATHOGEN INTERACTIONS

SESSION 5   |   POSTER 14

Do Candida albicans bio lms contain persister cells?

Iryna Denega, Christophe D'Enfert and Sophie Bachellier-Bassi

Department of Mycology, Institut Pasteur

Candida albicans is known for its ability to 
form bio lms – communities of 
microorganisms embedded in an 
extracellular matrix, developing on surfaces. 
Bio lms display high tolerance to antifungals 
and this has been in part explained by the 
appearance within a bio lm of the so-called 
persister cells - phenotypic variants of wild-
type cells able to survive very high 
concentrations of antimicrobials (LaFleur et 
al., 2006). As this topic remains controversial 
(Al-Dhaheri and Douglas, 2008), the main 
objective of this work was to reevaluate the 
presence in C. albicans bio lms of persister 
cells.
 
Isolation of persister cells was performed 
according to the modi ed protocols 
described by La eur et al. (2006; 2010) and Li 
et al. (2015), where bio lms were grown at 
the bottom of polystyrene plates. The 
reported ratio of persisters in C. albicans 
varied from 0.1% to 1% for different strains. 
We failed to reproduce these results, getting 
not consistent ratios of cells that survived 
the antifungal treatment. In all described 
protocols, the volumes of media used for 
bio lm growth, washing and antifungal 
treatment were identical. We discovered that 
increasing drastically the volume of 
antifungal ( lling a well to the top) led to a 
complete eradication of bio lms of the 

laboratory strain SC5314 and its derivatives. 
This con rms the results by Al-Dhaheri and 
Douglas (2008) who showed that SC5314 
does not form persisters in bio lms grown 
on silicone discs. We submitted clinical 
isolates to our modi ed assay, and obtained 
non-consistent numbers of “persisters”, in 
most cases yielding no survivors.
 
Persister cells are not a trait of C. albicans 
bio lms in our tested conditions. Although 
some clinical isolates are able to form 
persisters in bio lms, this phenomenon is 
rather stochastic. Isolation of “persisters” by 
La eur et al. (2006) and Li et al. (2015) is likely 
the result of survival of cells that were not 
reached by the antifungal on the walls of the 
wells.

Iryna Denega
iryna.denega@pasteur.fr
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Mycobacterium tuberculosis ABC, AtpA, ThiC, EspB and 
TB 18.6 proteins function as the human SAA-binding 
effectors

Kawka M 1, Dzitko K 1, Brzostek A 2, Kryczka J 2, Dziadek J 2 and Dziadek B 1

1 Department of Immunoparasitology, University of Lodz, Lodz, Poland
2 Mycobacterium Genetics and Physiology, Institute of Medical Biology PAS, Lodz, Poland

Mycobacterium tuberculosis (Mtb) is an 
intracellular bacterial pathogen and the 
primary causative agent of human 
tuberculosis. Outstanding adaptive 
properties of Mtb result from the 
manipulation of host immune mechanisms 
and also from h acking them from their 
original defense role in order to ensure the 
invasion and persistence of the pathogen in 
the harmful environment inside phagocytes. 
The main goal of the research is to reveal the 
interaction of Mtb with human major acute-
phase plasma protein, namely serum amyloid 
A (SAA), and to identify the pathogen ligands 
responsible for this interplay.
 
Application of complex methodology, 
including a nity chromatography with rSAA1 
coupled-beaded agarose resin and LC/MS/
MS analytical tool, revealed six putative Mtb 
membrane proteins, namely Rv2477c (AtpA), 
Rv1308 (ABC), Rv0423c (ThiC), Rv3881c 
(EspB), Rv0009 (PpiA), Rv2140c (TB 18.6), as 
potentially involved in the binding of human 
SAA. Of the six preliminarly identi ed Mtb 
effectors, interaction with SAA was 
con rmed further in the case ve of them 
(Rv2477c, Rv1308, Rv0423c, Rv3881c, 
Rv2140c) using recombinant forms of the 
tubercle bacilli proteins developed in 
Escherichia coli and biotin-labeled rSAA1. 
Furthermore, SPR kinetic analysis of protein-

protein interactions between SAA and the 
mycobacterial ligands showed that all ve 
proteins speci cally bound the acute phase 
protein with the higher binding a nity noted 
for Rv1308 ligand (KD=1,94x10-7).

Malwina Kawka
malwina.kawka@biol.uni.lodz.pl
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Deciphering the role of host tra cking proteins in 
infection-associated macropinosomes (IAMs) in the 
invasion of the bacterial pathogen Shigella

Lisa Sanchez, Virginie Stévenin, Magalie Duchateau, Quentin Giai Gianetto, Mariette Matondo, 
Jost Enninga and Yuen-Yan Chang

“Dynamics of Host-Pathogen Interactions” Unit and “Structural Mass Spectrometry and Proteomics” Unit, 
Institut Pasteur, Paris

Shigella exneri and Salmonella enterica are 
enteroinvasive pathogens responsible for 
acute gastroenteritis. By injecting protein 
effectors using a type III secretion system, 
these pathogens trigger massive actin 
remodeling for the triggering of their entry 
into epithelial cells. Upon uptake, the 
bacteria reside in vacuoles termed the 
bacteria containing vacuole (BCV) for Shigella 
and the Salmonella containing compartment 
(SCC) for Salmonella. In addition, 
macropinocytosis has been reported to 
occur in situ during Shigella and Salmonella 
internalization. Following this entry, these 
pathogens have contrasting intracellular 
fates: Shigella escapes into the cytosol of 
the host cell through BCV rupture whereas 
Salmonella favors establishment of the 
Salmonella containing vacuole (SCV). Our 
team has recently proven for Shigella and 
Salmonella that infection-associated 
macropinosomes (IAMs), formed during 
bacterial entry, are distinct from the BCV or 
SCC. By Correlative Light Electron 
Microscopy through coupling of confocal 
microscopy and 3D focused ion beam 
scanning EM, we observed that contrary to 
Salmonella invasion, IAMs of Shigella do not 
fuse with the BCV but rather form membrane 
contact sites with it, leading to its rupture. 
Moreover, we have demonstrated that the 
communication between IAMs and the BCV is 

crucial for Shigella’s vacuolar escape. By an 
unbiased proteomic analysis of Shigella 
IAMs, we have identi ed several host 
tra cking proteins at the IAMs. We are 
currently investigating the involvement of 
these proteins with the aim of understanding 
how IAMs control the BCV’s fate using 
genetically encoded probes and dynamic 
multidimensional imaging. This work will 
provide insight into how Shigella subverts the 
host cell intracellular machinery to promote 
its invasion of the host cell. By comparing 
the composition of Shigella and Salmonella 
IAMs, our study will shed light on how IAMs 
determine the intracellular niche of invasive 
bacterial pathogens.

Lisa Sanchez
lisa.sanchez6572@gmail.com
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Study of the diversity of antimicrobials of 
cyanobacteria: heterologous expression of cyanobactin 
in E. coli

Sertac Tas, Anne Boullié, Muriel Gugger

Institut Pasteur / Sorbonne Université

Cyanobacteria are important primary 
producers and promising producers of 
natural products. Secondary metabolism of 
cyanobacteria represents already over 1100 
secondary metabolites reported from 39 
cyanobacterial genera. With the 
development of biotechnological tools and 
genomic data analysing, there is an 
increasing interest in using cyanobacteria as 
cell factories for the production of 
biomolecules. Notably antimicrobials from 
cyanobacteria are of peculiar interest in the 
frame of challenge and new concept in 
antibiotic research.
 
The antimicrobial cyanobactins are a rapidly 
growing family of linear and cyclic peptides 
ribosomally synthesized and post-
translationally modi ed peptides (RiPPs). As 
most RiPPs, they are initially synthesized as a 
long precursor peptide segmented in signal, 
leader and core peptides and recognition 
sequences. A cross talk, between precursor 
peptides and the cognate enzymes encoded 
by the other genes of the biosynthetic gene 
cluster, is required to conduct the 
subsequent modi cations toward a mature 
peptide (Arnison et al., 2013). Cyanobactin 
pathways naturally produce a great diversity 
of chemicals. Two types of cyanobactin gene 
clusters exist; one with a single and longer 
precursor peptide encoding several 

chemicals (e.g. microcyclamide; Ziemert et 
al., 2008); another with several short 
precursor peptides encoding different 
chemicals (e.g. piricyclamide; Leikoski et al., 
2012).

The genomes of cyanobacteria revealed 
several microcyclamide and piricyclamide 
uncharacterized. In this project, we aim at 
testing the antimicrobial potential of each 
cyanobactin. For this, we will rst build an 
expression platform for cyanobactins like 
microcyclamide or piricaclamide in 
Escherichia coli strains. As nothing indicates 
the conditions needed for their native 
production or the quantity produced, we will 
heterologously express and produce these 
compounds to warranty the subsequent 
bioactivity testing.

Sertac Tas
sertac.tas@pasteur.fr
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Mechanism of action of avonoids in the Gram-positive 
bacterium Bacillus subtilis

Cécile Jacry, Matthieu Jules and Anne-Gaëlle Planson

Micalis Institute, INRA, AgroParisTech, Université Paris-Saclay, France

Flavonoids belong to a large family of 
compounds found in plants. This family is an 
important source of new drugs and 
nutraceuticals because of their antioxidant, 
antiviral, antibacterial, anticancer and 
immunosuppressive activities. For e cient 
and sustainable production, bacterial 
biosynthesis of avonoids is a promising 
alternative to plant-based production. Two 

avonoids, naringenin and pinocembrin, have 
antibacterial activities directed against Gram-
positive bacteria and can be used as 
precursors for the synthesis of other 

avonoid derivative compounds.
 
My PhD research project focuses on i) the 
construction of Escherichia coli chassis for 

avonoid production, ii) the development of 
effective screening methodologies to select 
strains with high level avonoid production, 
iii) the biosynthesis of new compounds in E. 
coli derived from pinocembrin or naringenin 
and iv) the selection of avonoid-resistant 
Bacillus subtilis to characterize their 
mechanism of action.
 
Toxicity assays against the Gram-positive 
bacterium B. subtilis were performed to 
evaluate the antibacterial activity of 

avonoids. A 50% decrease of the growth 
rate was observed at 93 mg.L-1 of naringenin 
and 32 mg.L-1 pinocembrin. Our results also 

suggested that multidrug e ux transporters 
might be involved in the mechanism of 
resistance to avonoids. Toxicity assays 
using strains deleted for each multidrug 
e ux transporter are therefore currently in 
progress. A transcriptomic analysis was also 
initiated to further characterize the overall 
effect of avonoids on B. subtilis. Lastly, we 
are performing long-term evolution 
experiments in the presence of avonoids to 
isolate avonoid-resistant B. subtilis.

Cecile Jacry
cecile.jacry@inra.fr
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Chronological aging in E. coli is genetically determined

Ana L. Santos, Yifan Yang, Chantal Lotton, Wei-Lin Su, Xiaohu Song, Ariel B. Lindner

Institut National de la Santé et de la Recherche Médicale, U1001
Centre de Recherches Interdisciplinaires (CRI), Université Paris Descartes, Paris, France

Aging is de ned as an exponential increase 
in mortality with time. From a biological 
standpoint, aging results from the time-
related decline in physiological function. 
However, the types of age-speci c cellular 
damage and how they lead to death remain 
unclear.
 
Under nutrient deprivation conditions, 
bacteria exhibit features similar to those 
displayed by aging eukaryotes, including the 
aggregation of oxidized proteins. To 
investigate whether bacteria can model 
eukaryotic aging, we established a novel lab-
on-a-chip micro uidics system to follow 
individual clonal cells within a homogenized, 
controlled environment in real time. We 
constructed bacterial mortality curves based 
on >1000 individual cells for each of >50 
single-gene knockout strains of Escherichia 
coli previously shown to modulate long-term 
survival in batch cultures.
 
We identi ed multiple strains with 
signi cantly longer lifespans than that of the 
wild-type strain, by up to 200%. All tested 
bacterial strains exhibit true aging - an 
increase in the probability of death over time. 
For much of the aging regime, an exponential 
increase in the mortality rate over time was 
observed, and in some cases was followed by 
a late-life plateau, a feature present in all 

other aging organisms, including humans. 
Long-living strains achieved this feat by 
either slowing their aging rate, lowering the 
wild-type’s intrinsic vulnerability, or both. 
Phenotypic pro ling of the long-living strains 
suggests that they are phenotypically 
distinct from the wild-type, and revealed 
several biomarkers that can be used to 
predict lifespan and aging parameters.

Ana Santos
ana.santos@inserm.fr

134 YRLS 2018 | Ecole normale supérieure



POSTER PRESENTATION

MICROBIOLOGY & HOST-PATHOGEN INTERACTIONS

SESSION 5   |   POSTER 20

A universal Core Genome MultiLocus Sequence Typing 
scheme for Leptospira genotyping

Olivier Schiettekatte 1*, Julien Guglielmini 2*, Farida Zinini 3, Sylvain Brisse 4, Mathieu Picardeau 
1,3, Pascale Bourhy 1,3  *Equal contributionThese authors contributed equally to this work

1 Unité Biologie des Spirochètes, Institut Pasteur, Paris, France
2 Pasteur International Bioresources network (PIBnet), Institut Pasteur, Paris, France
3 Centre National de Référence de la Leptospirose, Unité Biologie des Spirochètes, Institut Pasteur, Paris, 
France
4 Institut Pasteur, Biodiversity and Epidemiology of Bacterial Pathogens, Paris, France

Leptospirosis is an emerging zoonotic 
disease (nearly 60,000 deaths worldwide) 
caused by pathogenic Leptospira strains. 
The genus Leptospira is highly 
heterogeneous with 23 species and more 
than 300 serovars that can be isolated from 
diverse ecological niches and animal 
reservoirs. According to their phylogeny, 
Leptospira species are distributed in 3 
groups: the pathogens, the intermediate and 
the saprophytes. Different serological and 
molecular typing methods have been used to 
study the epidemiology of Leptospira, but 
they are performed by few reference 
laboratories and designed for the most 
commonly found pathogens, and thus not 
adapted to all species. Whole-genome 
sequencing has emerged today as an 
ultimate tool for bacterial strain typing. The 
availability of whole-genome sequences of 
Leptospira allowed us to develop, for the rst 
time, a core genome MLST (cgMLST) scheme 
targeting the entire genus.
 
A core genome was de ned for the whole 
genus using 114 representative genomes 
from Leptospira strains belonging to the 
pathogens (52), intermediates (9), and 
saprophytes (37) from the collection of the 
NRC for Leptospirosis. A total of 545 
conserved genes were selected as core 
genes and a total of 514 Leptospira strains 

from 52 countries were typed using this 
cgMLST scheme. To evaluate the newly 
de ned cgMLST scheme, the genomes were 
analysed with the cgMLST and available 
MLST schemes. Phylogenetic trees 
generated by cgMLST displayed a high 
degree of agreement with the previous 
phylogenies.
 
Our cgMLST represents a standardized, 
accurate, and highly discriminatory method 
for differentiation among Leptospira 
isolates, allowing for comparison of and 
sharing typing results among laboratories 
worldwide. This scheme will enable to 
propose new standards for the classi cation 
of Leptospira. Genome analysis will also help 
to understand global and local 
phylogeographic trends, but also genetic 
factors that are associated with disease 
severity and reservoir speci city.

Olivier Schiettekatte
olivier.schiettekatte@pasteur.fr

 135YRLS 2018 | Ecole normale supérieure



POSTER PRESENTATION

MICROBIOLOGY & HOST-PATHOGEN INTERACTIONS

SESSION 5   |   POSTER 21

A role for Cx43 in astrocyte death induced by 
pneumolysin

Yasmine Smail, Martine Cohen-Salmon, Guy Tran Van Nhieu

Collège de France

Streptococcus pneumoniae or pneumococcus 
(PN) is the main causative agent of 
community-acquired meningitis. Several PN 
serotypes, including serotype 4, have been 
associated with meningitis. Among the 
various bacterial virulence factors, the pore-
forming toxin pneumolysin (Ply) is a major 
determinant of PN meningitis. Despite the 
large number of studies, the mechanism 
underlying the crossing of the blood brain 
barrier (BBB) by PN remains not entirely 
characterized. In vitro models have mainly 
focused on endothelial cells. Speci cally, 
astrocytes were shown to play a major role in 
brain homeostasis and in the control of the 
BBB through their ability to establish 
connexin (Cx)-dependent communicating 
junctions as well as hemichannels.
 
Here, we studied the effects of Ply on 
astrocytes. We show that the serotype 4 PN 
strain TIGR4 induces the death of cultured 
astrocytes derived from mouse brain cortex. 
Although still partially cytotoxic, a TIGR4 
isogenic ply mutant induced signi cantly 
less astrocyte death than WT strain, 
indicating a role for Ply in this process. 
Preliminary results using speci c inhibitor 
suggested a role for Cx in Ply-induced 
astrocyte death. To test this, we used HeLa 
cells, a cell line that does not express any 
known Cx, and transfectants expressing 

Cx43 (HCx43), the major astrocyte Cx. We 
observed that parental HeLa cells were less 
susceptible to PN infection than HCx43 cells. 
Furthermore, the WT TIGR4 strain was 
signi cantly more cytotoxic for HCx43 cells 
than the ply mutant derivative, suggesting a 
role for Ply in Cx-dependent cell death. 
These ndings were con rmed using 
puri ed Ply using cell rounding as a proxy for 
cell death.

Yasmine Smail
yasmine.smail@ens.fr

136 YRLS 2018 | Ecole normale supérieure



POSTER PRESENTATION

MICROBIOLOGY & HOST-PATHOGEN INTERACTIONS

SESSION 5   |   POSTER 22

The use of synthetic biology to address important 
biological issues

Etienne Axelos 1, Hermine Bildstein 2, Alice Dejoux 3, Claire Dumont 1, Antoine Ehret 4, Andreas 
Fyrillas 4, Aymen Ghaneme 5, Léa Guerassimoff 3, Samuel Jaoui 3, Manon Madelénat 6, Jonathan 
Naccache 6, Eléa Paillarès 6, Emma Picaud-Lucet 2, Sarah Porte 7, Ellyn Redheuil 4, Charlotte 
Richard 8, Gabriela Sachet 6, Thomas Starck 8, Florian Thomas 1, Kelly Trang 2, Anna Segú 
Cristina 9, Serena Petracchini 9, Guillian Graves 1 and Deshmukh N. Gopaul 9

1 ENSCI-Les Ateliers, 75011 Paris
2 Faculté Jean Monnet, 92330 Sceaux
3 Chimie ParisTech, 75005 Paris
4 ESCPI, 75005 Paris
5 Centrale-Supélec, 91190 Gif-sur-Yvette
6 Sup'BioTech, 94800 Villejuif
7 Université Pierre et Marie Curie, 75006 Paris
8 Ecole Polytechnique, 91128 Palaiseau
9 Institut Pasteur, Paris 75724

The International Genetically Engineered 
Machine, also known as iGEM, is a 
competition that focuses on synthetic 
biology. Every year, hundreds of teams 
coming from all around the world meet in 
Boston in an event organized by the MIT to 
try and solve problems from our day to day 
lives. This year at Institut Pasteur, we 
created a team composed of students 
working in different elds such as biology, 
physics, chemistry, industrial design, and 
intellectual property law allowing us to 
develop a project from A to Z. Health or 
Environment, we'll try to blow your mind 
every step of the way.

Aymen Ghaneme
aymen.ghaneme@gmail.com
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Characterization of amidase AmiA in Helicobacter pylori

So a Pombo, Ivo Boneca and Nienke Buddelme er

Biology and Genetics of the Bacterial Cell Wall Unit, Institut Pasteur, Paris

Helicobacter pylori is a pathogenic bacterium 
with helical cell shape and polar agella that 
is the major cause of peptic ulcers and 
gastric cancer. H. pylori undergoes a 
morphological transition as a mechanism to 
escape the innate immune system. The cell 
wall, or peptidoglycan, is a rigid structure 
that gives the cell its particular shape and 
protects it from bursting due to osmotic 
pressure. Biosynthesis of the peptidoglycan 
involves the cooperative action of a variety 
of enzymes, cell shape determinant proteins, 
that together result in cell wall growth. In H. 
pylori several of these proteins have been 
identi ed, including AmiA, which is predicted 
to have N-acetylmuramyl-L-alanine amidase 
activity to cleave the peptidoglycan. Deletion 
of its coding gene leads to long chains of 
unseparated daughter cells. In silico studies 
predict high similarity between AmiA from H. 
pylori (HP_AmiA) and an amidase from E. coli 
(EC_AmiC). The latter has 3 periplasmic 
amidases, AmiA, AmiB and AmiC, which are 
functionally redundant. The simultaneous 
inactivation of these genes results in a 
chaining phenotype of unseperated cells, 
similar to H. pylori_AmiA. Previous studies 
revealed that EC_AmiC has an α-helix that 
blocks its active site, which is then released 
upon interaction with a partner protein 
leading to enzymatic activation. Structural 
modeling revealed that an α-helix is present 
in HP_AmiA, which might have a similar 
function. In addition, HP_AmiA has 

conserved residues in the catalytic domain 
including those involved in coordinating 
Zn2+. Unlike EC_AmiC, HP_AmiA has 
repeated KKEIP sequences, the number of 
which varies among H. pylori strains and is 
under selective pressure in a host 
environment. In this work, we addressed the 
physiological function of HP_AmiA by 
complementation both in E. coli and H. pylori, 
using different versions of HP_AmiA.

So a Pombo
so a.pombo@pasteur.fr
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Mutations in V-ATPase assembly factors cause 
congenital disorders of glycosylation with liver disease 
and dyslipidemia

Magda Cannata Serio 1,2, Maria A. Rujano 1,2, Romain Péanne 3, Janine Reunert 4, Daisy Rymen 3, 
Sharita Timal 8,9, Michael Schwake 5, Sandrine Duvet 6, Francois Foulquier 6, Tom H. Stevens 7, 
Gert Matth s 3,Thorsten Marquardt 4, Dirk J. Lefeber 8,9, Matias Simons 1,2
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5 Northwestern University, Feinberg School of Medicine, Chicago, IL, USA
6 University of Lille, CNRS, UMR 8576, Unité de Glycobiologie Structurale et Fonctionnelle, Lille, France
7 Department of Chemistry and Biochemistry, Institute of Molecular Biology, University of Oregon, Eugene, 
Oregon, USA
8 Department of Neurology, Donders Institute for Brain, Cognition and Behaviour, Radboud University Medical 
Center, N megen, Netherlands
9 Department of Laboratory Medicine, Translational Metabolic Laboratory, Radboud Institute for Molecular 
Life Sciences, Radboud University Medical Center, N megen, Netherlands

The biogenesis of the proton pump V-ATPase 
commences with the assembly of the proton 
pore sector V0 in the endoplasmic reticulum 
(ER), under the control of a group of 
assembly factors. Using a whole exome 
sequencing approach, we uncovered two 
pathogenic mutations in the accessory V-
ATPase subunit ATP6AP2, in males from a 
cohort of patients with a similar clinical 
phenotype, most notably chronic elevations 
of liver enzymes, hepatosteatosis and 
hypercholesterolemia.   
       
We found that both point mutations in 
ATP6AP2 reduce protein expression and 
result in impaired V-ATPase activity. The 
reduction of the V-ATPase activity not only 
raises the lysosomal pH and reduces 
lysosomal degradation but also causes via 
the reduction of lysosomal mTOR signaling 
an induction of macroautophagy. As   
lysosomal degradation is defective, 
undegraded material, such as lipid droplets, 
accumulates in enlarged autolysosomes, 
giving rise to the steatotic phenotype in   the 
hepatocytes of the patients.

Moreover, using a proteomic approach we 
found that ATP6AP2 predominantly interacts 
with V-ATPase assembly factors. In co-
immunoprecipitation experiments, we 
con rm that both missense mutations 
impair the interaction with ATP6AP1 and 
Vma21, two members of the V0 assembly  
complex,   altogether   de ning   a   new   role   
for  ATP6AP2   in  V0   assembly  in   the 
endoplasmic reticulum and decreased V-
ATPase assembly as a pathogenetic 
mechanism in ATP6AP2 de ciency. This 
conclusion is supported by our very recent 

nding that Vma21 missense mutations in 
three males cause a similar clinical 
phenotype to the de ciency of ATP6AP2. As 
the identi ed missense mutations reduce 
Vma21 expression, impair autophagy and 
affect the interaction with ATP6AP2, we 
altogether   provide evidence that V0 
misassembly is the pathogenetic mechanism 
for a new class of hereditary liver disease.

Magda Cannata Serio
magda.cannata-serio@institutimagine.org
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Identi cation of growth signals causing kidney cyst 
formation by selectively controlling the orientation but 
not the rate of cell division

Bonucci Martina, Kuperwasser Nicolas, Barilari Manuela, Bienaimé Frank, Pontoglio Marco, Terzi 
Fabiola and Pende Mario

Inserm U1151, Paris Descartes University

Tuberous Sclerosis Complex (TSC) is a 
genetic disease caused by loss-of-function 
mutations in either Tsc1 or Tsc2, whose gene 
products associate to inhibit mTOR complex 
1 (mTORC1). The loss of inhibition of mTORC1 
leads to the formation of benign tumours in 
different organs; and in the kidney, also gives 
rise to renal cysts, ultimately leading to renal 
failure. Cysts are tubular enlargements that 
compromise the ltration capacity of the 
kidney. We used genetic mouse models of 
TSC that faithfully reproduce renal disease in 
order to investigate the role of aberrant 
mTORC1 activation in cystogenesis.

We found that the over-activation of mTORC1 
in renal epithelial cells triggers sustained and 
misoriented cell division. Strikingly, we 
discovered a previously unknown role of S6 
Kinase 1 (S6K1), an important substrate of 
mTORC1, in the regulation of oriented cell 
division. When we ablated S6K1, we restored 
oriented cell division and strongly inhibited 
cyst formation, without decreasing the rate 
of cell division. Tissue clearing and 3D-
reconstruction demonstrated that 
alterations in mitotic angles precede cyst 
formation. Furthermore, we found that S6K1 
is a regulator of the primary cilium, an 
important sensory organelle, which is 
implicated in cystogenesis and defects in cell 
orientation and planar cell polarity.

Our studies dissect for the rst time the 
mechanisms of kidney polycystosis by TSC, 
and identify S6K1 as the cause of planar cell 
polarity defects.

Bonucci Martina
martina.bonucci@inserm.fr
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Mechanobiology of cell migration in complex 3D 
microenvironments

Valentina Palacio Castaneda, Pablo Vargas and Stephanie Descroix

Institut Curie (UMR144&UMR168) & Institut Pierre Gilles de Gennes (IPGG), Radboud University (The 
Netherlands)

During migration, cells usually follow a 
chemical stimulus. These stimuli can orient 
the cell migration towards the lymph nodes 
or in ammation sites in the case of immune 
cells, or to direct cancer cells to migrate 
from the primary tumor towards the 
lymphatic or blood vessels during 
metastasis. The study of this directed cell 
migration is of great importance to 
understand mechanisms involved in 
autoimmunity, hyper in ammation and 
cancer metastasis. However, this is not a 
simple task due to the complexity of the 
tissue microenvironment, the limited 
resolution of in vivo imaging, and the low 
availability of in vitro models that mimic the 
in vivo situation. An emerging alternative to 
overcome these problems is the use of micro-
fabricated tools where physiological 
conditions can be reproduced on a 3D in vitro 
system, and which are suitable for high 
resolution imaging. Within the context of this 
study, the mechanical changes induced by 
chemokines to enhance motility in a 3D 
environment are investigated using a 
micro uidic device. For this, we rst 
developed a micro uidic device where the 
migration of cells embedded in a collagen 
matrix can be tracked overtime in response 
to different gradients of chemokines. 
Additionally, two different chemokine 
gradients can be generated in the device in 
opposite or perpendicular directions and at 
different times, allowing the cells to change 

direction in response to the chemokine 
signal. Our results show that the chemokines 
create a gradient in the device to which the 
cells respond by migrating towards the 
chemokine. Next, we will investigate the 
effect of combined topological and signaling 
control on cytoskeleton rearrangements of 
migrating leukocytes and cancer cells using 
our micro uidic device. The development of 
such a device will be of great help to unravel 
the mechanisms involved in cell migration of 
immune and cancer cells in complex 3D 
environments.

Valentina Palacio Castaneda
valentina.palacio-castaneda@curie.fr
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Genome-wide replication pro ling on single DNA 
molecules using Nanopore sequencing and machine 
learning

Elizaveta Novikova-1, Magali Hennion-1, Jean-Michel Arbona-2, Benoit Le Tallec-1, Laurent 
Lacroix-1, Bertrand Theulot-1, Florence Proux-1, Benjamin Audit-2, and Olivier Hyrien-1

1 IBENS, Paris
2 ENS Lyon, Lyon

Nanopore sequencing is a powerful 
emerging technology that produces long 
reads of native DNA molecules and allows to 
identify modi ed DNA bases. We use Oxford 
Nanopore Technologies MinION sequencing 
to detect thymidine analogues incorporated 
during in vivo labelling of DNA replication. 
During MinION sequencing, single-stranded 
DNA molecule translocates through the pore 
under the control of a molecular motor so 
that nucleotides ratchet down the nanopore 
one by one. Each passing nucleotide affects 
the electric current inside the nanopore. The 
raw output of MinION sequencing is a 

uctuating current through the nanopore 
which can be translated into a sequence of 
bases, using basecalling algorithms. During 
in vivo and in vitro experiments, we observed 
that MinION current levels differ between 
thymidine and the thymidine analogue BrdU. 
We therefore modi ed an existing open-
source basecalling software DeepNano and 
trained a deep neural network to obtain a 
model that discriminates between 
thymidine- and BrdU- reads. We applied our 
model to the samples that experienced two 
consecutive pulses with different BrdU 
concentrations. We detect replication tracks 
and we model their BrdU content as a 
multiplication of two sigmoid curves, 
ultimately allowing us to infer the 
directionality of the replication forks. This 
sets the basis for high-throughput, single 
molecule-based genome-wide replication 
pro ling in eukaryotes.

Elizaveta Novikova
novikova@biologie.ens.fr
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Complex demographic histories of admixed populations 
reconstructed using genetic data

Cesar Fortes-Lima and Paul Verdu

Evolutionary Anthropology Team, Eco-Anthropology and Ethno-Biology Lab. (UMR7206), CNRS-MNHN-
University Paris Diderot, Musée de l’Homme, 17 place du Trocadéro, Paris 75016, France

The transatlantic slave trade was the largest 
forced migration in world history. However, 
the origins of the enslaved Africans and their 
admixture dynamics remain unclear. To 
investigate the demographic history of 
African-descendant Maroon populations, we 
generated genome-wide SNP data (4.3 
million markers) from 107 individuals from 
three African-descendant populations in 
South America, as well as 124 individuals 
from six West African populations. 
Throughout the Americas, thousands of 
enslaved Africans managed to escape 
captivity and establish lasting communities, 
such as the Noir Marron. We nd that this 
population has the highest proportion of 
African ancestry (~98%) of any African-
descendant population analyzed to date, 
presumably because of centuries of genetic 
isolation. By contrast, African-descendant 
populations in Brazil and Colombia harbor 
substantially more European and Native 
American ancestry due to their complex 
admixture histories. Using ancestry tract 
length analysis, we detect different dates for 
the European admixture events in the 
African-Colombian and African-Brazilian 
populations in our dataset, consistent with 
the historically attested earlier in ux of 
Africans into Colombia. Furthermore, we nd 
evidence for sex-speci c admixture 
patterns, resulting from predominantly 
European paternal gene ow. Finally, we 
detect strong genetic links between the 

African-descendant populations and speci c 
source populations in Africa, based on 
haplotype sharing patterns. While the Noir 
Marron and African-Colombians show 
stronger a nities with African populations 
from the Bight of Benin and the Gold Coast, 
the African-Brazilian population from Rio de 
Janeiro has greater genetic a nity with 
Bantu-speaking populations from the Bight 
of Biafra and West Central Africa. Taken 
together, our results illustrate how genetic 
data can be used to complement historical 
sources in assessing historical population 
movements.

Cesar Fortes-Lima
cesar@eurotast.eu
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Cell volume modulation in response to deformations

Larisa Venkova, Matthieu Piel

Institut Curie

Cells in tissues experience deformations of 
different timescales due to various normal 
and pathological conditions. Cells grow in 
crowded tissues (typical timescale - hours), 
increase membrane surface area while 
spreading (tens of minutes), and change 
shape during migration and cancer invasion. 
Cells can also be affected by fast external 
mechanical stress and osmotic 
perturbations (less than 1 minute). The 
mechanisms governing adaptive changes of 
surface area and volume in these contexts 
remain largely unexplored. I will show how 
cell volume and surface area are modulated 
in response to deformations of different 
timescales, such as cell spreading and fast 
mechanical compression. I will demonstrate 
the roles of the actomyosin cytoskeleton in 
cell volume regulation. I will also present the 
mechanisms ensuring cell survival in 
response to strong mechanical compression. 
Finally, I will discuss potential roles of 
surface tension homeostasis in modulating 
and coupling cell volume and surface area in 
response to deformations.

Larisa Venkova
larisa.venkova@curie.fr
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Emulsions droplets as a new tool to study B cells 
polarization and mechanics

Léa Pinon, Olivier Medjan, Lorraine Montel, Judith Pineau, Paolo Pierobon, Jacques Fattaccioli

Ecole Normale Supérieure (ENS)

B lymphocytes are in charge of antibody 
production and are therefore essential 
components of the adaptative immune 
response. They express on their surface a 
speci c receptor, namely the B Cell 
Receptor (BCR). This triggers the activation 
of the antigen (Ag) extraction upon binding 
with the Antigen Presenting Cell (APC) 
through a highly organized structure: the 
immune synapse. Ag extraction is followed by 
its internalization, is then recycled and 
presented to other players of the immune 
system like T cells. In this project, we are 
interested in the study of the immune 
synapse formation between a B cell and Ag-
coated oil droplets. Since oil droplets are 
deformable and uid, they are closer from a 
cell than common colloidal particles and are 
therefore attractive tools for mimicking APC. 
Until now, we synthesized Ag-coated 
droplets using biotynliated phospholipids 
and streptavidin bridges. We developed 
micro uidics traps to ease the observation 
of B cell-droplet pairs and we started to 
analyze the interfacial and biological 
response of the cell-droplet pairs, such as Ag 
recruitment.

Léa Pinon
lea.pinon@ens.fr
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Mechanism of activation of the GEF EPAC1 at the 
periphery of membranes

François Peurois 1, Yann Ferrandez 1, Ilham Ladid 1, Yves Ambroise 2, Delphine Courillau 3, 
Rodolphe Fischmeister 4, Mahel Zeghouf 1, Gérald Peyroche 1, Jacqueline Cher ls 1

1 Laboratoire de Biologie et Pharmacologie Appliquée, CNRS et Ecole Normale Supérieure Paris-Saclay,94230  
Cachan, France.
2 Department of Bioorganic Chemistry and Isotopic Labelling, CEA, Institute of Biology and Technology 
(iBiTecS), Gif-sur-Yvette 91191, France.
3 IPSIT, Faculté de Pharmacie, Université Paris Sud, 92290, Chatenay-Malabry, France.
4 Laboratoire de Signalisation et Physiopathologie Cardiaque, Faculté de Pharmacie Université Paris Sud, 
92290 Chatenay Malabry, France

The guanine nucleotide exchange factor 
(GEF) Epac1 activates the small GTPase Rap1 
in cardiovascular physiology by stimulating 
exchange of GDP for GTP. It is currently 
considered a potential therapeutic target, 
which is motivating intense research in drug 
discovery. However, Epac1 has a complex 
regulatory regime, in which activation by the 
second messenger cyclic AMP (cAMP) leads 
to a considerable conformational change 
that is predicted to take place at the 
periphery of membranes. In this study, we 
reconstituted EPAC1 and Rap1 in arti cial 
membranes using puri ed recombinant 
proteins and analyzed their kinetics of 
activation by uorescence-based assays. We 
found that cAMP and membranes cooperate 
to activate EPAC1, and identi ed structural 
determinants for this activation. These 

ndings provide valuable information to 
understand the inhibition of EPAC1 by small 
molecules.

François Peurois
francois.peurois@ens-cachan.fr

 153YRLS 2018 | Ecole normale supérieure



NOTES



NOTES



NOTES



NOTES



1

Session 8

YRLS 2018 | Ecole normale supérieure158

Ecology, Evolution & Development
Oral communications

Léa Loisay
FGFR3-gain-of-function mutation modi�es lumbar vertebrae structure 
and cranial synchondroses in a hypochondroplasia mouse model

Emilie Dambroise
Cranial vault development in Fgfr3 Zebra�sh

Dinh Tran
Understanding the role of recombination in arbovirus evolution



ORAL COMMUNICATION

ECOLOGY, EVOLUTION & DEVELOPMENT

 159YRLS 2018 | Ecole normale supérieure

FGFR3-gain-of-function mutation modi es lumbar 
vertebrae structure and cranial synchondroses in a 
hypochondroplasia mouse model

Léa Loisay 1, Nabil Kaci 1, Maxence Cornille 1, Valentin Estibals 1, Morad Bensidhoum 2, Yann 
Heuzé 3, Laurence Legeai-Mallet 1

1 INSERM U1163, Institut Imagine, Paris, France 
2 Laboratoire de Bioingénierie et Biomécanique Ostéo-Articulaires (B2OA - UMR CNRS 7052), Université Paris 
Diderot 
3 CNRS, Univ. Bordeaux, MCC, PACEA, UMR5199, Pessac, France

Hypochondroplasia (HCH) is a moderate 
rhizomelic dwar sm with lordosis and 
kyphosis. This syndrome is caused by a gain-
of-function mutation in Fibroblast Growth 
Factor Receptor 3 (Fgfr3) gene. We 
generated the rst mouse model of HCH 
(Fgfr3Asn534Lys/+), expressing the most 
common missense mutation of this disease 
(pAsn540Lys). Macroscopic analysis of 
Fgfr3Asn534Lys/+ mice showed a growth 
defect with reduction of appendicular at 14 
days of age (e.g. -13% femur length, -19% 
humerus length) and axial skeleton (-7% naso-
anal length) compared to controls. µCT 
scanner analyses of the skull base showed a 
fusion of intersphenoid and spheno occipital 
synchondroses with histological anomalies 
at 14 days of age. Studying L4-L6 lumbar 
vertebrae, we showed a defective 
chondrocyte differentiation in cartilage end-
plate (CEP) of mutant mice from one week to 
three months of age. We also observed that 
the size and the shape of nucleus pulposus 
(NP) and annulus brosus (AF) inside the 
intervertebral disc (IVD) are modi ed. The 
height of NP is enhanced (+31%) and the 
weight is decreased (-18%) in 
Fgfr3Asn534Lys/+ mice compared to control 
mice at 3 weeks of age. After that, we 
studied the AF matrix using collagen type I 
and type II staining and we observed that 
collagen type II area is increased, while there 
is no modi cation of collagen type I 

expression in Fgfr3Asn534Lys/+ mice 
compared to control littermates. In parallel, 
we observed an overexpression of FGFR3 
and Sox9 in CEP and AF of Fgfr3Asn534Lys/+ 
mice. In conclusion, we show a fusion of the 
synchondroses at the skull base and 
anomalies of IVD in Fgfr3Asn534Lys/+ mice. 
This study highlights an essential role of 
Fgfr3 in both synchondroses and IVD 
development.

Léa Loisay
lea.loisay@institutimagine.org
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Cranial vault development in Fgfr3 Zebra sh

Dambroise E.1, Edouard J. 2, Sohm F. 2, Legeai Mallet L.1

1 Equipe Bases moléculaires et physiopathologiques des ostéochondrodysplasies- UMR 1163-Institut 
Imagine,Paris 
2 UMS AMAGEN (UMS 3504 CNRS / UMS 1374 INRA) Gif sur Yvette

Fibroblast growth factor receptor 3 (FGFR3) 
is involved in both endochondral and 
membranous ossi cation processes. Fgfr3 
mutations leads to craniofacial defects such 
as craniosynostoses, macrocephaly and skull 
base anomalies (gain of function) or 
microcephaly and wormian bone formation 
(loss of function). If FGFR3 role in long bone 
formation is quite well established, it is not 
understood how FGFR3 affects cranial vault 
development. Craniosynostose Fgfr3 mouse 
models didn’t present cranial vault defects as 
in human pathologies and are not relevant 
models. Among vertebrates, zebra sh 
appears as a useful model to study 
craniofacial formation and cranial vault 
development.

We established the rst knock-out fgfr3 
zebra sh model using CRISPR/Cas9 
technology. Macroscopic analyses of fgfr3-/- 
larvae didn’t revealed any obvious phenotype. 
Until 4 weeks post-fecundation (pf) to adult 
stage (3-month pf), we observed that fgfr3-/- 
zebra shes present size reduction 
compared to their control littermates.  
Moreover 3-month-old zebra shes present a 
signi cant microcephaly. Skeletal analyses 
using X-Ray and alizarin red staining showed 
that fgfr3-/- zebra shes present drastic 
cranial vault defects with a delay of the 
formation of the frontal and parietal bone, 
sutures anomalies and the presence of 
ectopic bones similar to wormian bones. 

Sequential imaging of Tg (osx: 
mCherry;fgfr3-/-) using spinning disk 
revealed that fgfr3-/-  cranial vault 
development is prevented just after bone 
formation initiation. Molecular studies are 
ongoing in order to identify the target genes 
involved in the cranio-facial formation. This 
study provides evidence that Fgfr3 is 
necessary for cranial vault formation in 
zebra sh. These preliminary data highlight 
the relevance of fgfr3 zebra sh models for 
the understanding of the role of Fgfr3 in 
craniofacial development and in 
craniosynostoses related to FGFR3 such as 
Muenke syndrome and Crouzon syndrome 
with acanthosis nigricans.

Emilie Dambroise
emilie.dambroise@institutimagine.org
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Understanding the role of recombination in arbovirus 
evolution

Dinh Tran, Veronica Rezelj, Enzo Poirer, Laura Levi, Marco Vignuzzi

Unité Populations Virales et Pathogenèse, Département de Virologie, Institut Pasteur, Paris

Recombination in RNA viruses is a genetic 
exchange phenomenon that leads to the 
generation of hybrid RNA molecules from 
different parental RNA strands. This event, 
carried out by the viral polymerase as it 
synthesizes viral RNA, can provide an 
evolutionary advantage because it can lead 
to the generation of a new population of 
viruses with a new genotype and phenotype. 
These new characteristics may enhance 
virus replication or enable better adaptation 
to the host. Importantly, a by-product of 
recombination is the generation of defective 
genomes with internal deletions that render 
them non-replicative per se. This 
presentation will focus on the identi cation 
of aminoacid residues that regulate 
recombination in arboviruses, using Sindbis 
virus as a model. The identi ed residues 
were tested for their role in recombination 
using replicon assays. These results will 
enable us to generate viruses with lower or 
higher ability to recombine, which could 
serve as an invaluable tool to understand the 
role that genetic recombination may play in 
arbovirus evolution, transmission or 
dissemination within the host or arthropod.

Quang Dinh Tran
quang-dinh.tran@pasteur.fr
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Protein secretion and resistance to antimicrobial 
peptides in Bacillus subtilis: a novel membrane protein 
complex

Gabriela Henriques, Matthieu Jules and Olivier Delumeau

Micalis Institute, INRA, AgroParisTech, Université Paris-Saclay, 78350 Jouy-en-Josas, France

Bacillus subtilis is a model organism for Gram-
positive bacteria and a workhorse for 
secreted enzyme production in the industry. 
Secretory and membrane proteins are 
translocated through the Sec Pathway. 
Although this highly conserved pathway has 
been extensively studied, there is a lack of 
knowledge about the protein interactions 
and complexes involved in this mechanism.
 
Through the combination of techniques, 
mainly tandem a nity puri cation coupled 
to mass spectrometry and Blue Native PAGE, 
we studied the protein interactions within 
the (holo)translocon as well as with the 
accessory proteins. Speci cally, we have 
identi ed a membrane protein complex, 
involving a known protease and an unknown 
protein. The protease was known to be 
involved in the resistance to antibacterial 
peptides. Deletion mutants have revealed 
the importance of the unknown protein in 
this resistance. The overexpression of the 
protease showed impaired cells in 
separation after division, a phenotype that is 
abolished by the overexpression of the 
second protein, indicating a role in the 
regulation of the protease activity. In vitro 
biochemical studies with puri ed proteins 
are in progress to directly test this 
hypothesis. Regulation of gene expression 
was studied for these two proteins and 

proteomics studies using the deletion 
mutants have shown differences in the 
secretome.
 
In conclusion, the whole complex has an 
important role in the resistance to a class of 
antimicrobial peptides and the unknown 
protein partner regulates the protease 
activity. We also have indications that this 
complex might play a role in protein quality 
control for secreted proteins, which might 
help to overcome limitations of the classical 
secreted protein production by the industry.

Gabriela Henriques
gabriela.fernandes-henriques@inra.fr
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Mechanisms of pre-Darwinian dynamics in collectively 
autocatalytic sets

Simon Arsène*, Sandeep Ameta*, Niles Lehman, Andrew D. Gri ths and Phillipe Nghe  *Equal 
contribution

Laboratory of Biochemistry, ESPCI; Department of Chemistry, Portland State University

Darwinian life is extremely unlikely to have 
appeared spontaneously on the prebiotic 
Earth. In this regard collectively 
autocatalytic sets (CASs), where in an 
ensemble molecules can replicate each 
other, can be seen as a probable scenario for 
prebiotic evolution. Though CASs have been 
extensively investigated theoretically, 
experimental studies to explore diversity of 
CASs are still scarce. Most importantly we 
are still lacking mechanisms of pre-
Darwinian dynamics through which CASs 
could propagate and evolve. Here we try to 
empirically derive such mechanisms by 
employing a high-throughput experimental 
set-up combining droplet-based 
micro uidics and single droplet-level next-
generation sequencing. We use autocatalytic 
RNA replicators from group I intron ribozyme 
of Azoarcus bacterium which can form 
diverse RNA networks. In this system, 
ribozymes are able to catalyze the assembly 
of other ribozymes from smaller fragments 
(the food set) in an autocatalytic manner. 
With the developed strategy, we analyzed the 
dynamics of thousands of RNA CASs with 
distinct compositions and size. These 
experiments demonstrate general trends 
which relate connectivity and stability of 
species fractions within a CAS. Importantly, 
species fractions correlate with the in-
degree much more than the out-degree, as 

expected in the regime where catalysts are 
limiting. Diverse behavior regarding 
perturbations have been observed in CASs 
where addition of a species can reshu e the 
ranking of others as a function of 
connectivity and CASs structure. Our 
experiments demonstrate a simple 
relationship linking change of a specie's 
fraction upon addition of a new specie to 
several network structural parameters. In 
particular it highlights that change in 
fraction is negatively linearly dependent on 
the in-degree with a slope that depends on 
the network link density. Species in sparse 
networks thus tend to be less robust and 
more sensitive to the in-degree than species 
in densely connected CASs.

Simon Arsène
smn.arsene@gmail.com
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The effect acetylsalicylic acid on broblast cell 
expression of VEGF and Bcl2 proteins

Nikola Sabová, Ondrej Sprušanský, Andrea Gažová and Ján Kyselovič

Comenius University in Bratislava, Faculty of Pharmacy, Department of Pharmacology and Toxicology; 
University Science Park, Bratislava, Slovakia

Fibroblasts are the most common cells of 
connective tissue and synthesizes the 
extracellular matrix and collagen. Thus, 

broblasts produce the structural 
framework (stroma) for any tissues and play a 
critical role in wound healing.
 
The aim of our experimental work is analysis 
of cultivated broblasts pre-treated by 
acetylsalicylic acid on expression of VEGF - 
vascular endothelial growth factor which is a 
signal protein that stimulates the formation 
of blood vessel and Bcl-2 family members, 
that form hetero- or homodimers and act as 
anti- or pro-apoptotic regulators.
 
Fibroblasts were incubated in culture 
medium and speci c culture asks at 37°C 
and 5% CO2 in a cell incubator. For further 
processing we used 3rd passage of cells. The 
cells are characterized by the expression of 
surface markers: CD44, CD73, CD105 which 
we detected by using a ow cytometer. The 
viability of our cells was more than 90% in all 
treated cells. These cells were subsequently 
incubated in culture medium supplemented 
with low and high concentration of 
acetylsalicylic acid. Its effect is the inhibition 
of COX2, which is required for the synthesis 
of prostaglandins and thromboxanes. 
Analysis of protein was performed at 
intervals: 20 min, 2 h, 24 h and 96 h. 

Subsequently, the cells were treated with 
RIPA buffer solution, centrifuged and the 
supernatant obtained was used to detect 
proteins by Western blotting. We detected 
proteins by speci c antibodies against VEGF, 
Bax, Bcl2 and expression of tubulin and 
GAPDH proteins were used as internal 
standards. 
 
Preliminary results suggest that local 
application of acetylsalicylic acid is possible 
modify the expression of angiogenesis as 
well as apoptotic proteins. 

This project was supported by the grants 
APVV-14-0416, VEGA 1/0949/15.

Nikola Sabová
nikola.sabova@gmail.com
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The metabolic control of circadian clock in liver

Chantal Alkhoury, Edward Chalouhi, Ganna Panasyuk

Institut Necker Enfants Malades, INSERM U1151

In order to achieve physiological 
homeostasis, every cell in our body should 
balance anabolism and catabolism. This 
process rely on the continuous coordination 
of nutrient sensing and signal transduction. 
Class 3 phosphoinositol-3 kinase (PI3K) is a 
conserved lipid kinase from yeast to human 
and acts as a central nutrient sensor in the 
cell. Its enzymatic activity is a major source 
of phosphoinositol-3-phosphate a second 
lipid messenger that is required for vesicular 
tra cking. Class 3 PI3K functions as an 
enzymatic complex composed of a catalytic 
lipid kinase subunit Vps34 and a regulatory 
subunit Vps15. Those serve as a core 
complex to which other proteins bind to 
specialize it for autophagy or endocytosis. 
Our team have recently discovered a novel 
cross-talk between class 3 PI3K and major 
metabolic controller - insulin receptor 
signaling. Those ndings suggest that class 
3 PI3K might have broad roles in metabolic 
control. 
 
In physiology, anticipation of nutrient intake 
paces nutrient sensing and metabolism. 
These daily rhythms originate from the 
circadian clock, a transcriptional-
translational feedback loop that oscillates in 
virtually all cells with a period of about 24-h. 
In my PhD project, I dissect the functional 
interaction between class 3 PI3K and 

circadian clock functions. In my presentation 
I will share my ndings of rhythmic 
regulation of class 3 PI3K in different 
complexes dedicated to autophagy and 
vesicular tra cking. Furthermore, I will 
present my recent unexpected discovery on 
the clock gene regulation in class 3 PI3K 
mutants. Finally, I will share my current 
mechanistic hypothesis on the implication of 
insulin signaling and class 3 PI3K in clock 
control in liver metabolism.

Chantal Alkhoury
chantal.alkhoury@inserm.fr
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Discovery of natural products from cyanobacteria 
isolated from the Portuguese coast

Ângela Brito 1,2, Pedro Leão 3, Teresa Martins 1,2,3, Vitor Ramos 3, Jorge Vieira 1,2, Cristina P. 
Vieira 1,2, Vitor M. Vasconcelos 3,4, Muriel Gugger 5, and Paula Tamagnini 1,2,4

1 i3S - Instituto de Investigação e Inovação em Saúde, Universidade do Porto, Portugal
2 IBMC - Instituto de Biologia Molecular e Celular, Universidade do Porto, Portugal
3 Interdisciplinary Centre of Marine and Environmental Research (CIIMAR/CIMAR) University of Porto, Portugal
4 Faculdade de Ciências, Departamento de Biologia, Universidade do Porto, Portugal
5 Institut Pasteur, Collection des Cyanobactéries, Paris, France

Natural products (NP) research led to the 
discovery of a signi cant number of 
metabolites with interesting properties. 
However, there is still a worldwide need of 
new effective drugs such as antibiotics. In 
this context, due to their remarkable 
spectrum of interesting activities 
cyanobacteria are an excellent source for the 
development of new bioactive compounds. 
Previously, 60 cyanobacterial strains isolated 
from the Portuguese coast were extensively 
characterized [1,2]. The evaluation of their 
potential to produce NP revealed that genes 
related to the biosynthesis of these 
compounds are present in the majority of the 
isolates and transcribed in a selected set of 
strains. Furthermore, metabolomic studies 
highlighted compounds related to known 
ones as well as new chemical diversity [3]. 
Therefore, LEGE 07179 - one of the most 
promising strains and belonging to the 
recently described species Hyella patelloides 
[2] - was further selected for genomic and 
metabolomic analysis. Its genome was mined 
for NP biosynthetic gene clusters (BGCs) 
using the antiSMASH and MicroScope 
platforms, revealing 21 BGCs. Only one BGC 
showed high similarity to known BGCs, 
further highlighting the potential of LEGE 
07179 to produce new compounds. The 
cultivation scale-up process was also 
initiated in order to identify/isolate the novel 
compounds.

1 Brito et al. 2012. Syst. Appl. Microbiol. 35: 
110-119.
2 Brito et al. 2017. Mol Phylogenet Evol. 111: 
18-34.
3 Brito et al. 2015. Algal Res. 9: 218-226.

Ângela Brito
ambrito@ibmc.up.pt
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Animal toxins as innovative ligands of melanocortin 
receptors

Steve Reynaud 1,2 , Justyna Ciolek 2, Denis Servent 2, Gilles Mourier 2, Nicolas Gilles 2

1 Université Paris-Sud, 15 Rue Georges Clemenceau, 91400 Orsay, France
2 Service d’Ingénierie Moléculaire des Protéines (SIMOPRO), CEA, Université Paris-Saclay, F-91191 Gif sur 
Yvette, France

Five Melanocortin receptors (MCRs) subtypes 
exist. MC1R plays a crucial role in cell 
protection by stimulating melanin production 
and activating reparation mechanisms in 
case of DNA damages caused by UV 
radiations. The increasing incidence of 
melanoma since several decades requires a 
better understanding of MC1R role to imagine 
new therapies. MC4R is mainly expressed in 
central nervous system where it plays a key 
role in energy homeostasis. A MC4R 
de ciency is the most common cause of 
monogenic obesity associated with severe 
high blood pressure and hyperinsulinemia. 
Thus, this target is a candidate in non-
syndromic obesity treatment.
 
Five toxins were identi ed and partially 
characterized on MCRs. They are the rst 
ones ever identi ed on the MCRs family. 
Their a nity is between 0.04 and 10 µM 
without any selectivity for a particular 
subtype. However, some points are 
outstanding: different species origins and 
different structures according to their 
cysteine frameworks. Although some of 
these toxins exhibit well described 
structures, most of them remain unknown.
 
It is the rst time that peptides with very 
different structures are active on a GPCR 
family. This diversity should be also 

associated with interesting pharmacological 
functions. Its study could lead to new 
innovative ligands as new tools to study the 
receptors. Structural studies with directed 
mutagenesis and structure modeling will 
help to understand how the toxins interact 
with the MCRs. The information will allow 
developing toxins with better a nity and 
selectivity, especially for MC1R and MC4R. 
 
Animal toxins are highly reticulated allowing 
them to be less sensitive to proteases. In 
addition, they are not very immunogenic 
thanks to their small size. Thus, animal 
toxins can be a source of therapeutic 
innovation. Toxins with selectivity either for 
MC1R or for MC4R will be studied in vivo in 
order to prove their e ciency in melanin 
production or in food intake respectively.

Steve Reynaud
Steve.REYNAUD@cea.fr
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A multiscale functional approach to appraise the 
pharmacological interactions between spider venom 
peptides and NaV1.7, a genetically validated analge

Tânia C. Gonçalves 1,2, Michel Partiseti 1, Denis Servent 2, Evelyne Benoit 2,3

1 Sano  Aventis R & D, Integrated Drug Discovery – High Content Biology, F-94440 Vitry-sur-Seine, France
2 Service d’Ingénierie Moléculaire des Protéines (SIMOPRO), CEA, Université Paris-Saclay, F-91191 Gif sur 
Yvette, France
3 Institut des Neurosciences Paris-Saclay (Neuro-PSI), UMR CNRS/Université Paris-Sud 9197, Université Paris-
Saclay, F-91198 Gif sur Yvette, France

The current research focuses on multi-scale 
assessment of the pharmacological and 
functional properties of spider toxins 
previously selected by screening various 
venoms on NaV1.7 subtype voltage-gated 
sodium channel, genetically validated 
painkiller target. After the synthesis of toxin 
hits, the studies involves 
electrophysiological approaches such as 
manual and automated patch-clamp for in 
vitro studies of mouse and human cells, 
intracellular micro-electrode recordings of 
ex vivo mouse neuromuscular junctions, 
threshold-tracking techniques with the 
QTRAC software for in vivo studies of the 
mouse neuromuscular excitability, and 
sensoriel assays such as von Frey and hot-
plate tests, as well as structures/functions 
evaluation. These different approaches 
allow:

1) To characterize the selectivity pro le of 
toxins identi ed as active in the desired 
therapeutic targets (i) on cell lines 
expressing the functional subunit of these 
targets, but also of various other subtypes of 
channels and receptors, and (ii) on a more 
integrated scale in native systems such as 
cardiomyocytes and the neuromuscular 
system of mammals (mice and/or rats).

2) To identify their mechanism of action and 
effectiveness (compared to some reference 
ligands reported in the literature) on 
validated targets in the area of pain, using 
native systems such as (i) cultured neurons 
of the dorsal root ganglion (DRG) isolated 
from adult mice, and (ii) human induced 
pluripotent stem (IPS) cells.

3) To determine the pharmacophore, i.e. the 
crucial amino acids in the toxin activity and 
effectiveness, in order to pave the way for 
engineering to optimize their functional 
properties.

4) To evaluate the potential antinociceptive 
effect of toxins by studying the perception of 
pain in vigils animals (mice and/or rats).

Tania Goncalves
Tania-Cristina.GONCALVES@cea.fr
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Atorvastatin effects on expression of growth factors in 
mesenchymal stem cells

Adriana Samáková, Andrea Gažová, Ondrej Sprušanský, Martina Dolná, Juraj Maďarič, Ján 
Kyselovič

Comenius University in Bratislava, Faculty of Pharmacy, Department of Pharmacology and Toxicology; 
University Science Park, Bratislava, Slovakia

Critical limb ischemia (CLI) is the most 
severe manifestation of peripheral arterial 
disease. A promising method of treatment 
for patients with unreconstructable CLI has 
become autologous stem cell 
transplantation. Although statins are widely 
used hypocholesterolemic drugs, they 
simultaneously have many pleiotropic 
effects, which supports our hypothesis that 
they increase the effectiveness of cell 
therapy.
 
The main purpose of our research was to 
demonstrate the effect of chronic statin 
therapy on qualitative and quantitative 
phenotypic changes of mesenchymal stem 
cells (MSC). Another objective was to 
evaluate the pharmacotherapy of patients 
and to nd out whether the in vitro 
pharmacological in uence of MSC can 
increase their paracrine properties. Using 
the ow cytometry method, we analysed the 
bone marrow of 22 patients with CLI 
undergoing autologous bone marrow 
transplantations. After bone marrow 
cultivation, MSCs were incubated with 10 
μmol/l atorvastatin for 20 minutes and 2 
hours and using the RT-qPCR method we 
observed changes in expression of selected 
genes.
 

We have shown that long-term statin therapy 
before transplantation does not affect the 
presence of MSC in bone marrow nor in 
individual passages. Similarly, changes were 
not seen in the viability of bone marrow cells. 
At the same time, we observed a signi cant 
decrease in viability in the rst, second (p < 
0.001) and third (p < 0.05) passage of MSC 
statin patients, but these changes (p < 0.05) 
were the same regardless of the previous 
statin therapy. In terms of qualitative 
changes, we focused on the expression of 
proangiogenic factors of HGF, VEGFA, IGF1 
and KIT in cultured MSC after incubation with 
atorvastatin, but no changes were noted. We 
assume that the 2 hours of incubation period 
was not su cient to cause signi cant 
signalling path activation nor make the 
results worthwhile.
 
This project was supported by the grants 
APVV-14-0416, VEGA 1/0949/15, UK/201/2017

Adriana Samáková
a.samakova@azet.sk
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Immunochemical and protective properties of 
glycoconjugates based on Streptococcus pneumoniae 
type 9N polysaccharide

Rinat Nuriev, Inna Galvidis, Maksim Burkin

IMechnikov Research Institute of Vaccine and Sera, Sechenov First Moscow State Medical University, Russia

We have prepared conjugates of 
Streptococcus pneumoniae type 9N capsular 
polysaccharide with tetanus toxoid in 
different mass ratios between components 
(1:3 – 3:1). Immunochemical properties of 
these conjugates and epitope integrity were 
examined basing on the interactions with 
speci c antibodies against tetanus toxoid 
and polysaccharide 9N in sandwich-ELISA. 
The conjugate with best immunochemical 
properties was chosen for in vivo 
experiments. Preliminary investigations 
revealed the need for an adjuvant. 
Adsorption e ciency of tetanus toxoid and 
polysaccharide on aluminum hydroxide was 
studied using quantitative ELISA of 
corresponding antigens. The optimal ratio 
between immunogen and adjuvant for in vivo 
experiments was identi ed as ≤1:1 (w/w). 
Mice were immunized intraperitoneally with 
the chosen conjugate, and antibody 
production and adjuvant in uence on 
immunogenicity were studied. Antibody 
titers against polysaccharide increased (up 
to 1:74000) after the second injection of 
conjugate adsorbed on aluminum hydroxide 
(p<0.001). We also investigated the 
protective effect of the selected conjugate in 
an intranasal challenge of wild-type mice 
with a culture of S. pneumoniae 9N (107/
mouse). Bacterial contamination level was 
found to be 10-fold less in immunized mice 

lung tissues than that in non-immunized 
mice 72 hours after the inoculation (p>0.05).

The ongoing experiments are designed to 
reveal immunological distinctions between 
different types of conjugates to help to 
understand the link between the chemical 
structure of hybrid antigen and its 
immunogenicity.

Rinat Nuriev
Rinat1nuriev@gmail.com
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The natural molecule Berberine impairs triple-negative 
breast cancer cell viability

Lamyae El Khalki 1, 2, Virginie Maire 2, Thierry Dubois 2, Abdelmajid Zyad 1

1 Faculty of Sciences and Technology, Sultan Moulay Slimane University, Team of Experimental Oncology and 
Natural Molecules; Cellular and Molecular Immuno-pharmacology, Beni Mellal, Morocco
2 Institut Curie - PSL Research University, Translational Research Department, Breast Cancer Biology Group, 
Paris, France

Triple negative breast cancer (TNBC) is an 
aggressive breast cancer subtype and 
accounts for 10-20% of all breast cancer 
cases. TNBC is identi ed by pathologists on 
the basis of their absence of expression of 
estrogen and progesterone receptors and 
the lack of epidermal growth factor receptor 
2/Neu overexpression. Due to high rate of 
relapse following conventional 
chemotherapies, TNBC is associated with 
poor prognosis. Alternative treatments are 
required to improve the survival of TNBC 
patients.
 
Berberine, an isoquinoline alkaloid isolated 
from the stems and roots of various plants, 
exhibits multiple biological roles including 
anti-microbe, anti-in ammation and anti-
tumor activities. Therefore, the goal of our 
study was to investigate the effects of this 
molecule on the behavior of several TNBC 
cell lines. Thus, we rst screened the anti-
proliferative activity of berberine against 7 
different TNBC cell lines, BT-20, HCC70, MDA-
MB-468, HCC1143, BT-549, HCC38 and 
HCC1937. Berberine signi cantly inhibited 
cell viability after 7 days of treatment with 
IC50 ranging from 0.2 µM to 5.4μM. We then 
focused our study on the three most 
sensitive TNBC cell lines: BT-20, HCC70 and 
MDA-MB-468. Berberine reduced the 
capacity of HCC70 and MDA-MB-468 cells to 

form colonies in a dose dependent manner. 
Cell cycle analyses showed that berberine 
induced a G2/M phase arrest in BT-20 and 
HCC70 cells, but not in MDA-MB-468 cells. 
Interestingly, berberine did not show any 
signi cant cytotoxicity against the 
mammalian “normal” cell line, MCF-10A, when 
cultured in a 3D model with Matrigel.
 
In conclusion, our results suggest that 
berberine could be considered as a new 
anticancer drug for the treatment of TNBC.

Lamyae El Khalki
elkhalki.lamyae@gmail.com
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Silica-stabilized lipid-bilayer nanodiscs

Friedrich Bialas and Christian F.W. Becker

Institute of Biological Chemistry, Faculty of Chemistry, University of Vienna

The membrane scaffold protein (MSP) 
enables the formation of nanodiscs, in which 
two MSP molecules surround a discoidal lipid 
bilayer. They can be created with a variety of 
phospholipids and have been used to embed 
different integral membrane proteins 
including G-protein coupled receptors, ion 
channels and transporters.[1]
 
Here, we incorporate lipid-bilayer nanodiscs 
into silica structures by fusing the MSP to a 
naturally occurring silica-precipitating 
peptide. This R5 peptide is derived from a 
repetition sequence of the protein sil1p from 
the diatom Cylindrotheca fusiformis and can 
be used to equip proteins with silica-
precipitating activity.[2] The silica-stabilized 
nanodiscs will then be tested as stable 
environments for membrane proteins and as 
a delivery tool for hydrophobic proteins into 
cells. 
 
To this end, new fusion constructs of MSP 
and R5 were designed and expressed in 
E.coli. We tested the formation of nanodiscs 
from these constructs and followed the 
process by size-exclusion chromatography 
(SEC) and circular dichroism spectroscopy 
(CD). The resulting nanodiscs and silica 
structures precipitated using them were 
characterized by transmission electron 
microscopy (TEM). It is hoped that the silica 

structures can provide a stable environment 
for functional membrane proteins.
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The use of synthetic biology to address important 
biological issues

Etienne Axelos 1, Hermine Bildstein 2, Alice Dejoux 3, Claire Dumont 1, Antoine Ehret 4, Andreas 
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1 ENSCI-Les Ateliers, 75011 Paris
2 Faculté Jean Monnet, 92330 Sceaux
3 Chimie ParisTech, 75005 Paris
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6 Sup'BioTech, 94800 Villejuif
7 Université Pierre et Marie Curie, 75006 Paris
8 Ecole Polytechnique, 91128 Palaiseau
9 Institut Pasteur, Paris 75724

The International Genetically Engineered 
Machine, also known as iGEM, is a 
competition that focuses on synthetic 
biology. Every year, hundreds of teams 
coming from all around the world meet in 
Boston in an event organized by the MIT to 
try and solve problems from our day to day 
lives. This year at Institut Pasteur, we 
created a team composed of students 
working in different elds such as biology, 
physics, chemistry, industrial design, and 
intellectual property law allowing us to 
develop a project from A to Z. Health or 
Environment, we’ll try to blow your mind 
every step of the way.

Emma Picaud-Lucet
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Structural and functional characterization of pre-
ribosomes

Marlène Vayssières, Magali Blaud, Nicolas Leulliot

Laboratoire de Cristallographie et RMN biologiques - UMR 8015

The ribosome is the cell's huge ribonucleic 
machinery in charge of synthesizing proteins 
from the mRNA. In yeast, the ribosome is 
composed of three ribosomal RNAs (rRNAs), 
the 25S, 5.8S and 18S, associated to 79 
proteins. The different steps of ribosome 
biogenesis, including rRNA transcription, 
processing, and ribosomal protein assembly 
require the coordinated action of over 200 
non ribosomal proteins. One of the main 
challenges in ribosome production is the 
folding and assembly of its RNA and proteins 
components. Assembly of the ribosomal 
proteins onto the rRNA is highly coordinated 
with rRNA processing. The maturation of 
ribosomes is a multistep and dynamic 
process in which the protein complexes are 
remodelled and recruited following speci c 
maturation events, thereby providing several 
quality control checkpoints.
 
One of the most striking proofreading steps 
is the last pre-18S rRNA cleavage, which 
involves the activation of the Nob1 nuclease 
in a 80S-like particle composed of a pre-40S 
subunit and a mature 60S subunit in a 
translation-like step. The mechanism of 
Nob1 activation in the cytoplasm remains 
unclear. Another critical assembly factor in 
ribosome biogenesis is the adenylate kinase 
Fap7. Indeed, Fap7 is needed for the cleavage 
of the last pre-18S rRNA made by Nob1. It is 

also known that Fap7 interacts with the 
ribosomal protein Rps14. However, the role 
and timing of Fap7 in ribosome synthesis are 
unknown.
 
Therefore, we use cryo-electron microscopy 
to obtain the structures of pre-ribosomes 
involved in this step in order to decipher the 
translation-like cycle and Fap7 role in 
ribosome biogenesis.

Marlène Vayssières
marlene.vayssieres@parisdescartes.fr
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Role of microtubule polyglutamylation in centrosome 
stability

Puja Singh and Carsten Janke

Institut Curie, Orsay, France

Centrosome is a barrel shaped cell organelle 
consisting of mother and daughter centriole. 
Centrosome duplication is an extremely 
controlled event, tightly orchestrated by a 
plethora of proteins and factors. 
Centrosome duplication defects have been 
associated with chromosome segregation 
defects, ciliary defects and many diseases 
including cancer. Microtubules are the major 
components of the centrioles, and their 
functions are expected to be controlled by 
posttranslational modi cations of tubulin. 
The most prominent of these modi cations 
are polyglutamylation, detyrosination, and 
acetylation. 

Polyglutamylation is highly enriched on 
specialized microtubules e.g. in neurons, 
cilia, agella, 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 centrosome 
duplication. My work shows that microtubule 

hyperglutamylation in cells causes 
centrosome duplication defects. The mother-
daughter centriole balance is perturbed in 
cells. Further ciliogenesis is also affected 
upon tubulin hyperglutamylation suggesting 
a functional implication of mother centriole 
defects. Further experiments are underway 
to understand the mechanism of this 
centrosome defects.

Puja Singh
puja.singh@curie.fr
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Pharmacotherapy changes in patients after coronary 
bypass

Martin Pinček, Andrea Gažová, Michal Hulman, and Ján Kyselovič

Comenius University in Bratislava, Faculty of Pharmacy, Department of Pharmacology and Toxicology; 
University Science Park, Bratislava, Slovakia

Background
Ischemic heart disease, as one of the major 
civilization diseases, has been growing with 
larger and larger dimensions in recent years. 
Approximately, every fth death is caused by 
development of ischemic heart disease, 
angina pectoris or by the manifestation of 
myocardial infarction. It is generally known, 
that the male part of the population is more 
susceptible to the development of 
cardiovascular diseases.
 
Aim
The aim of the study to assess the in uence 
of medicamentous therapy to the quality of 
life of patients who underwent coronary 
bypass surgery between years 2015 and 2016 
at the Institute of Cardiovascular Diseases in 
Bratislava.
 
Methods and Results
By retrospective analysis, primary ischemic 
heart disease was evaluated as major 
disease or as minor type of disease. The set 
of patients consisted of 155 patients, was 
divided into two groups according to the 
percentage of the left ventricular ejection 
fraction (above and below 30%). The initial 
analysis consisted of demographic and 
physical parameters analysis (age, weight, 
BMI,...). Secondary analysis consisted of 
echocardiographic examination which 

provided a preview of heart damage in 
ischemic heart disease. Lastly, 
pharmacotherapy was analyzed before and 
after the surgery. These results provided 
insight into the bene ts of the aortic 
coronary bridging operation. 
 
Conclusion
Summarisation, the analysis showed a 
decline in used drugs after the procedure. 
This fact proves that the bene t is positive 
and the assumption is, that people treated 
for angina pectoris will have reduced pain 
and reduced nancial backround of 
treatment.
 
This project was supported by the grants 
APVV-14-0416, VEGA 1/0949/15.

Martin Pinček
martin.pincek@gmail.com
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Deciphering proteins "sequence to functions" 
relationship, in droplets

Dany Chauvin, Andrew Gri ths, Olivier Rivoire and Clément Nizak

Laboratoire de Biologie Statistique, Collège de France

How are proteins' functions distributed 
among the amino-acid residues composing 
proteins' sequences? Are these functions 
evolving together or independently?
 
Residues that are important for protein 
function tend to be conserved in families of 
proteins. But the picture of the relationship 
between protein sequence and protein 
function is more complex. Proteins are not 
displaying one but multiple functions: they 
are stable, speci c, e cient, etc. Each one 
of these functions is evolving in ranges 
allowed by natural selection, supported by 
not one but multiple interacting residues.
 
Here, we present a high-throughput deep 
mutational scanning method to probe and 
identify such residues that are involved in 
different functions of a model protein: its 
stability, its speci city and its catalytic 
e ciency. We combine droplet-based 
micro uidics, uorescence-based 
enzymatic assay, kilo-Hertz frequency live 
analysis, variants selection and next-
generation sequencing to screen the 
different functions of thousands or protein's 
variants in single and independent 
experiments.
 
Our experimental system yields the 
opportunity to better understand the 

structure of the proteins' "sequence to 
functions" relationship and how proteins' 
functions can evolve together or 
independently.

Dany Chauvin
dany.chauvin@live.fr
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High-throughput optical mapping of replicating DNA

Nikita Menezes 1,2, Francesco De Carli 1, Wahiba Berrabah 4, Valérie Barbe 4, Auguste Genovesio 
2, Olivier Hyrien 1

1 Eukaryotic Chromosome Replication, IBENS, Département de Biologie, Ecole Normale Supérieure, 
CNRS,Inserm, PSL Research University, F-75005 Paris, France
2 Computational Bioimaging and Bioinformatics, IBENS, Département de Biologie, Ecole Normale Supérieure, 
CNRS, Inserm, PSL Research University, F-75005 Paris, France
3 Commissariat à l'Energie Atomique et aux Energies Alternatives (CEA), Génoscope, Institut de biologie 
François-Jacob, 2, rue Gaston Crémieux, CP 5706, 91057 EVRY cedex, France

The different genome-wide approaches to 
mapping DNA replication use large cell 
population that smoothes out variability 
between chromosomal copies. So far, single 
molecule techniques, that may uncover this 
variability, have been refractory to 
automation impeding genome-wide analysis. 
We repurposed an optical DNA mapping 
device based on micro uidics, the Bionano 
Genomics Irys system, for high-throughput 
optical mapping of replicating DNA 
(HOMARD). In our methodology, DNA 
replication tracks and nicking endonuclease 
sites are uorescently labelled, in addition to 
a YOYO-1 intercalator DNA ber staining. 
These bers are then stretched in the 
nanochannel arrays and imaged 
automatically: we typically collect, over 32 
000 images and more than 15 000 Mbp of 
DNA. Our new open source tools that 
required the adaptation of the provided 
proprietary software, enables us to map the 
intensity pro les extracted after having two 
essential preprocessing steps on the raw 
images: illumination and colour shift 
correction. We can now visually check the 
DNA molecule detection and the optical 
mapping performed and see where the 
replication tracts are located genome-wide 
at a single molecule level. We demonstrated 
the robustness of our approach by providing 
an ultra-high coverage (23,311 x) replication 

map of bacteriophage DNA in Xenopus egg 
extracts.

Nikita Menezes
menezes@biologie.ens.fr
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Integrative analysis and dynamical modelling of 
signalling pathways involved in rheumatoid arthritis

Vidisha Singh* 1, Marek Ostaszewski 2, Saran Pankaew* 1, George D. Kalliolias 3, Gilles Chiocchia 
4, Robert Olaso 5, Elisabeth Petit-Teixeira 1, Sylvain Soliman 6, Tomáš Helikar 7, and Anna 
Niarakis 1

1 GenHotel EA3886, Univ Evry, Université Paris-Saclay, 91025, Evry, France
2 Luxembourg Centre for Systems Biomedicine, Université du Luxembourg, Esch- sur-Alzette, Luxembourg
3 Arthritis &amp; Tissue Degeneration Program, Hospital for Special Surgery, Department of Medicine, Weill 
Cornell Medical College, New York City, USA
4 Faculty of Health Sciences Simone Veil, INSERM U1173, University of Versailles Saint-Quentin- en-Yvelines 
Montigny-le- Bretonneux, France
5 Centre National de Recherche en Génomique Humaine (CNRGH), CEA, Evry, France
6 Inria Saclay-Île- de-France - Équipe Lifeware, France
7 Department of Biochemistry, University of Nebraska-Lincoln Lincoln, NE, USA

In this poster, I will present a systematic 
effort to summarize and code current 
biological pathway knowledge concerning 
Rheumatoid Arthritis (RA), facilitating the 
use of a molecular map as an analytical tool, 
as well as the extraction of an executable 
logic-based dynamical model. 
 
A detailed RA molecular map, based on 
exhaustive literature scanning, strict 
curation criteria, re-evaluation of previously 
published attempts and most importantly 
experts’ advice is being constructed using 
the software CellDesigner. It will be web-
published in the form of an interactive google 
map, using the software MINERVA, allowing 
for easy navigation and search of all 
molecular pathways implicated in RA. The 
user will have access to all the detailed 
annotations for every component and 
reaction, including PubMed IDs, and a list of 
identi ers such as Uniprot, RefSeq, and 
HGNC etc. 
 
Static representations of molecular 
networks can provide useful but relatively 

limited understanding. A dynamical study 
can reveal information about the system’s 
behavior under different conditions by in 
silico simulations. A detailed molecular map 
can serve as an excellent basis for a 
dynamical model, providing a template for 
the building of a regulatory graph. Leaning 
on the RA map and using the web platform 
Cell Collective, a platform for network 
analysis, we are currently working towards 
the semi- automated inference of a logical 
(Boolean) model, with a set of preliminary 
logical rules based on the topology of the 
network. 
 
This interdisciplinary work is based on the 
premise of logical view in system biology and 
global understanding of disease mechanism. 
Moreover, it facilitates the transition from 
static representations of biological 
knowledge to executable dynamical models, 
addressing among others, issues of 
interoperability between tools widely used by 
the systems biology community.

Vidisha Singh
vidisha.singh@ens.univ-evry.fr
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Modelling of T cell co-inhibitory pathways to predict anti-
tumour responses to checkpoint inhibitors

Céline Hernandez 1, Wassim Abou-Jaoudé 1, Guillaume Voisinne 2, Romain Roncagalli 2, Bernard 
Malissen 2, Morgane Thomas-Chollier 1, Denis Thieffry 1

1 Computational Systems Biology team, Institut de Biologie de l’Ecole Normale Supérieure (IBENS), CNRS 
UMR8197, INSERM U1024, Ecole Normale Supérieure, PSL Research University, F-75005 Paris, France
2 Centre d'Immunologie de Marseille-Luminy, UM2 Aix Marseille Université, INSERM U1104, CNRS UMR7280, 
13288 Marseille, France

In recent years, it has been recognised that T 
cells often display a reduced ability to 
eliminate cancer cells and that expression of 
co-inhibitors at their surface accounts for 
their compromised function. By blocking the 
functions of these co-inhibitors, therapeutic 
antibodies (checkpoint inhibitors) have 
become standard treatment for metastatic 
melanoma, leading to a revival in the study of 
T cell co-inhibitors. However, our 
understanding of the immunobiology of T cell 
co-inhibitors and of their harmful role during 
anti-tumour responses is incomplete.
 
To overcome these limitations, we aim at 
delineating the mechanisms through which 
co-inhibitory molecules such as PD-1 and 
CTLA-4 impede T cell functions at the 
system-level. To reach our goal, we combine 
high-throughput analysis with computational 
methods to map TCR co-signalling pathways 
and predict cell responses to perturbations.
 
First, we focus on the development of 
comprehensive annotated molecular maps 
through manual curation of scienti c 
literature, in parallel with automated queries 
to public databases and protein-protein 
graph reconstruction. Next, using the 
software GINsim, these maps and graphs are 
translated into a qualitative dynamical model 
recapitulating the observed cellular 

behaviour. The maps will also serve as a 
support to data analysis, which will in turn be 
used to re ne the maps and model.
 
Finally, the model will be used to predict cell 
response to single or multiple perturbations, 
paving the way to the delineation of novel 
experiments. The challenge will be to 
properly model concurrent intracellular 
processes, along with feedback control 
mechanisms, taking advantage of the 
knowledge environment, as well as of the 
large set of proteomic data to be generated.
 
This integrated system-level view of the 
mechanisms of action of key T cell co-
inhibitors in cancer will further provide a 
rationale for designing and evaluating drugs 
targeting T cell co-inhibitory pathways in 
anti- cancer immunotherapy.

Celine Hernandez
celine.hernandez@ens.fr
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A novel computational strategy to estimate centromeric 
DNA content from high-throughput sequencing data

Clément Lancien, Alberto Gatto, Geneviève Almouzni

UMR 3664 - CNRS - Institut Curie Centre de Recherche

The centromere is the specialized region 
involved in spindle attachment that ensures 
accurate chromosome segregation during 
cell division. Human centromeres are 
composed of alpha-satellite DNA monomers 
that are tandemly arranged into higher order 
repeats (HORs). Centromeres are 
functionally de ned by the binding of CenH3, 
a specialized variant of the core histone H3. 
Within a given chromosome, HORs display 
~99% sequence similarity and form 
homogeneous arrays. Given their repetitive 
nature, centromeric arrays are extremely 
challenging to characterize at the sequence 
level. Hence, little is known about the extent 
and impact of genetic variation in human 
centromeres.
 
Here, we aim to establish a quantitative 
strategy to estimate centromeric DNA 
content and inter-individual variability in high-
throughput sequencing data. Our primary 
goal is to quantify the relative ratio between 
centromeric and non-centromeric DNA in 
silico. For this purpose, we generated a 
range of synthetic data sets by varying the 
amount of CenH3 reads sampled from 
published ChIP-Seq data. We devised 
different approaches based on sequence 
alignment or k-mer mapping and tested how 
accurately these can recover the simulated 
centromeric to non-centromeric DNA ratio. 

We also assessed the minimal amount of 
reads needed to attain a robust estimation.
 
Here, we present our benchmarking results 
and describe the best strategy to investigate 
relative differences between individuals or 
across tumor samples. We discuss how our 
approach can help characterize centromeric 
variation in human populations and its 
potential translational applications.

Clément Lancien
clement.lancien@curie.fr
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Dissecting the role of disulphide bridges in variable 
domains of Camelid antibodies

Akhila Melarkode Vattekatte, Frédéric Cadet, Alexandre G. de Brevern

DSIMB, INSERM, UMR_S1134, Paris

Camelids have special antibodies which are 
de cient in light chains, called as Heavy 
Chain only Antibodies (HCAb’s). Each heavy 
chain has a variable domain (VH of HCAb, 
called as VHH), which form the antigen 
binding domain. These variable domains have 
a classical immunoglobulin fold, which is 
formed by the antiparallel beta strands and 
their connecting loops. A typical feature of 
this fold is the presence of a conserved 
disulphide bond between the cysteine 
residues of second and the eighth beta 
strand. However, in case of Camelids, there 
is bias in the loop regions for cysteine 
codons. This additional cysteine is observed 
to be paired with another cysteine elsewhere 
in the domain. This unconventional 
disulphide bridge is implied to confer 
stability in these VHH domains. So far, no 
direct evidence has been established into 
the mechanistic details of this observation.
 
Disulphide bridges occurring in proteins are 
classi ed into 20 classes based on dihedral 
angles between the two participating 
cysteine residues. Certain classes of these 
disulphide bridges play speci c roles, for 
example, some patterns are involved in 
structural stability, some in catalytic activity 
and some others in allostery. The aim of the 
study is to classify the role of the 
conventional and the unconventional 

disulphide bonds, which will improve our 
understanding of stability and exibility in 
these domains. These parameters are 
crucial when trying to manipulate these 
domains for antibody engineering.

Akhila Melarkode Vattekatte
akhila.melarkode-vattekatte@inserm.fr
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Cellular internalization of ZnO-based Quantum Dots as 
bioimaging agents: a study using Synchrotron 

uorescence microscopy

Eloísa Berbel Manaia 1, Leila Aparecida Chiavacci 2, Matthieu Refregiers 3, Gillian Barrat 1, 
Claudie Bourgaux 1

1 Institut Galien Paris-Sud, Univ. Paris-Sud, CNRS, Université Paris-Saclay
2 School of Pharmaceutical Sciences, São Paulo State University (UNESP)
3 Synchrotron SOLEIL

A key challenge in nanomedicine is to assess 
the cellular internalization of lipid or polymer 
nanoparticles designed for the delivery of 
drugs or biomolecules. Fluorescence 
imaging of nanoparticles, for example using 
encapsulated quantum dots (QD), is a 
sensitive technique with high spatial and 
temporal resolution, often used for this 
purpose. Zinc oxide (ZnO) quantum dots open 
up new possibilities for bio-imaging because 
of their biodegradability and low cytotoxicity, 
compared with conventional cadmium-based 
QDs. The photoluminescence of ZnO QDs 
displays two components: excitonic 
emission in the UV range and a broad visible 
emission more suitable for bio-imaging.
 
We have synthesized Mg-doped ZnO QDs, 
with stronger visible luminescence, by a sol-
gel route 1. The QD surface was further 
modi ed with hydrophilic (3-
Glycidyloxypropyl) trimethoxysilane (GPTMS) 
to ensure their colloidal stability in water, 
while retaining their luminescent properties 
2. We have investigated the internalization of 
these surface-modi ed Mg-doped ZnO QDs 
by J774 murine macrophage-like cells and 
A549 human lung cancer cells using 

uorescence microscopy performed on the 
DISCO beamline at the SOLEIL synchrotron.

Cell viability assays were performed to 
determine the IC50 concentration for both 
cell lines and therefore the optimum QD 
concentration range for internalization 
studies. Internalization kinetics for each cell 
line was assessed from the analysis of 
images recorded after 1h and 4h of 
incubation of cells with QDs. These images 
also demonstrated the accumulation of QDs 
in the cell and nuclear membranes (Fig1).
 
Our ultimate goal is to design theranostic 
nanoparticles, containing both QDs and a 
drug. The DISCO beamline, with tunable deep 
UV excitation, emission spectrum recording 
in the 260-700 nm range and high beam 
brightness combined with spectral 
resolution is perfectly designed to follow 
cellular internalization of luminescent 
nanoparticles.

Eloisa Berbel Manaia
eloisa.berbel-manaia@u-psud.fr
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Mechanosensing and dynamics of cell lopodia

Oleg Mikhajlov 1,2, Guy Tran van Nhieu 2, and Patricia Bassereau 1

1 Laboratoire Physico Chimie Curie, Institut Curie, CNRS UMR168, 75248 Cedex 05 Paris, France
2 Center for Interdisciplinary Research in Biology, College de France, 75005, Paris, France

Filopodia are very thin dynamic tubular 
protrusions at cell edge that allow cells to 
sense their surrounding and exert traction 
forces. They are involved in the migration of 
healthy cells as well as of metastatic cancer 
cells. Filopodia are also h acked by 
pathogens during cell invasion. How lopodia 
sense the mechanical and biochemical 
properties of their environment is still 
unclear. Among many proteins involved in 
this process integrins, transmembrane 
receptors, play an important role. Being a 
bridge between an extracellular matrix and 
cytoskeleton they can be activated by 
various signals (mechanical or chemical) and 
transduce them from the outside to the 
inside of the cell. Activated integrins can 
cluster on the cell membrane, which leads to 
an ampli cation of a downstream signal. The 
general objective of this work is to induce 
integrin clustering and study the cell’s 
mechano-response in a controlled manner 
using advanced uorescence microscopy 
coupled with optical tweezers. Integrin 
clustering can be achieved by contact with 
integrin ligands either immobilized on a bead 
or freely diffusing on a giant vesicle. In this 
case, the vesicle itself is used as a force 
transducer with a stiffness adjustable 
through membrane tension. Clustering of 
integrin and of its downstream partners is 
optically detected.

Oleg Mikhajlov
oleg.mikhajlov@curie.fr
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Phytoplankton omics in polar ocean ecosystems

Federico Ibarbalz, Linda Armbrecht, Khaoula Benelhajsalem, Juan J. Pierella Karlusich, Chris 
Bowler

Institut de Biologie de l'École Normale Supérieure (IBENS)

The Arctic and Southern Ocean are 
fundamentally different in their nature, one 
being characterized by seasonal sea-ice 
cover, the other bordered by a permanent ice 
sheet and an oceanic front while overlying 
continental shelves, respectively. Yet, both 
oceans share a set of environmental 
conditions (e.g., seasonal sea-ice, 
strati cation, variation in day-length and 
irradiance), making them hotspots for 
phytoplankton production.
 
As opposed to the tropical gyres dominated 
by small cyanobacteria, marine 
phytoplankton communities at high latitudes 
are characterized by large photosynthetic 
protists such as diatoms and dino agellates. 
Adapted to this extreme environment, they 
play a central role in the food web and the 
carbon export into the deep ocean. With 
ongoing climate change and the associated 
ice melting, they are expected to undergo 
changes in abundance and composition with 
severe impacts on higher trophic levels and 
the functioning of polar ecosystems.

The Tara Oceans expedition (2009-2013) is a 
global-scale study on the diversity and 
structure of planktonic ecosystems. The 
circumnavigation resulted in a rich data set 
including DNA and RNA sequences from 
planktonic organisms, particle composition 

from imaging and inline measurements of 
physical, chemical and optical properties.
 
The overall aim of our analyses is to 
determine differences and similarities in 
Arctic and Southern Ocean phytoplankton 
communities from a taxonomic and 
functional perspective. Then, we will 
investigate speci c diatoms known to 
produce biomarkers called highly branched 
isoprenoids (HBI’s) used as sea-ice proxies in 
geological records. Focusing our study on 
HBI-producing diatoms and their gene 
repertoire will illuminate the responses of 
key phytoplankton groups to current climate 
change as well as provide a link to paleo-
records of global warming.

Federico Ibarbalz
ibarbalz@biologie.ens.fr
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Evolution of genes and genomes after whole-genome 
duplication in teleost sh

Elise Parey, Camille Berthelot, Hugues Roest Crollius

Institut de biologie de l’Ecole normale supérieure (IBENS), Ecole normale supérieure, CNRS, INSERM, PSL 
Université Paris 75005 Paris, France

Whole genome duplications (WGD) are rare 
but dramatic events in vertebrate evolution. 
They generate redundant gene copies, 
potentially available for the evolution of new 
functions. We study a WGD event that 
occurred at the root of the teleost sh 
species tree, dated 320 Mya. One crucial step 
towards understanding the evolutionary 
fates of duplicated genes is to correctly 
identify orthologs and paralogs. This 
problem is particularly acute in teleosts 
because after speciation, the redundant 
genes can be similarly or differentially lost 
(or retained) in descendant species, causing 
errors in paralogy relationships in 
phylogenetic gene trees.
 
Here, we propose to use speci c patterns of 
synteny conservation to correct such errors 
and establish high-resolution orthology and 
paralogy maps in teleost genomes. Our 
strategy relies on comparing a non-
duplicated outgroup sh genome, the 
spotted gar, with post-WGD duplicated 
genomes, thus revealing patterns of ‘Double-
Conserved Synteny’ (DCS). We detect DCS 
using a broad de nition of synteny, as 
massive loss of duplicated copies post-WGD 
disrupts the order of genes. We next use 
these results to identify homologous 
duplicated segments among sh genomes by 
virtue of the deletion pattern of redundant 

gene copies. The underlying rationale is that 
duplicated segments derived from the same 
ancestral post-duplication chromosome are 
likely to be more similar in their patterns of 
gene retention and loss. This approach 
uncovers many errors where paralogy is 
confused for orthology, allowing us to edit 
and correct gene tree topologies based on 
synteny conservation. We are developing this 
approach on the zebra sh, stickleback and 
medaka genomes, and we will apply it to a 
wide range of teleost species to deliver a 
rigorous framework to study the molecular 
evolution and the function of duplicated 
genes following a whole genome duplication.

Elise Parey
parey@biologie.ens.fr
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Evolution of mig-1 and QR.p neuroblast migration in C. 
elegans and other nematodes

Clément Dubois, Marie-Anne Félix

Insitut de Biologie de l'ENS, CNRS

Temporal regulation of gene expression is a 
fundamental process in development. It is 
required at an organism-wide scale to 
coordinate the timing of developmental 
processes, but is also important at the level 
of individual cells to modulate their response 
to extracellular signals. Cell intrinsic 
temporal regulation appears to be 
particularly important in nervous system 
development, where the timed expression of 
guidance receptors is required for the 
correct navigation of axonal growth cones. 
The recent discovery that cell-intrinsic 
timing of Wnt receptor (MIG-1) expression 
controls the migration of the QR neuroblast 
descendants in C. elegans provides a unique 
opportunity to study the evolution of a 
temporal regulation mechanism at single cell 
resolution in vivo. 
 
Robustness is a key factor in evolution and 
developmental biology. A critical process 
such as cell migration based on cell-intrinsic 
timing must cope with environmental or 
intrinsic changes. Furthermore, this 
migration has always been studied in N2, the 
lab adapted reference strain. The natural 
variation of the QR.px migration and its range 
of variability is still largely unknown. The rst 
aim of this project is to measure robustness 
of QR.px neuroblast migration to noise and 
environmental variations in a set of 
genetically diverse C. elegans strains. 
 

The second aim is to study how a cell-
intrinsic timing migration appeared and 
evolved in different nematode species. The 
key question is whether the QR.px 
positioning mechanism that is not based on 
anteroposterior cues is conserved and 
whether the nal position or the positioning 
mechanism are evolutionary labile. This part 
will be more focused on genomic analysis 
along the nematode phylogeny to understand 
MIG-1 regulation and get more detail on a 
such uncommon migration process.

Clément Dubois
dubois@biologie.ens.fr
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Phytoplankton responses to natural iron perturbations in 
the ocean

Juan J. Pierella Karlusich, Fabio Rocha

Ecole Normale Supérieure, PSL Research University, Institut de Biologie de l’Ecole Normale Supérieure 
(IBENS), CNRS UMR 8197, INSERM U1024

Marine phytoplankton is responsable for 
approximately 50% of Earth’s Net Primary 
Production, that fuels marine food webs and 
sequesters organic carbon to the ocean 
interior. Iron limits primary production in 
around 30-40% of ocean area due to its 
extremely low solubility and the signi cant 
high demands of this metal for 
photosynthesis. The Tara Oceans expedition 
(2009-2013) is a global-scale study that 
resulted in a rich data set including DNA and 
RNA sequences from planktonic organisms.
 
Here we combine global and local analyses of 
comprehensive Tara Oceans datasets with 
modeled estimates of iron concentrations 
from biogeochemical models to de ne 
changes in phytoplankton community 
structure and variations in gene copy 
numbers (adaptation) and in gene expression 
(acclimatization) in the main marine 
photosynthetic groups. By integrating these 
responses we provide a framework for 
understanding the resilience of 
phytoplankton community in a changing 
environment.

Juan J Pierella Karlusich
pierella@biologie.ens.fr
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EVALUATION SYSTEM

This year, YRLS evaluations work like this :

Every day, two evaluations take place, one for the morning talks and 

posters sessions and one for the afternoon sessions.  We have prepared 

several forms, which you can access by clicking on the evaluation 

buttons in the Program page of our website (www.yrls.fr/program/). You 

can also scan the QR code of the session you wish to evaluate, which 

you can �nd at the end of the abstract book.

Talks are rated from 1 to 10, and it is not mandatory to assess all talks. 

Posters are rated from 1 to 5, and, although you can submit the form 

with no answers, note that you need to evaluate at least 3 posters per 

day for your grading to be taken into account.

In case you already submitted an evaluation, but wish to assess another 

talk or poster, you can submit the same form multiple times; our 

sophisticated algorithms will gather all your answers!

For your evaluation to be taken into account, you must �ll in the email 

address used for your registration. You can �nd it on the front of the 

name tag we provided at your arrival.
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