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Program of the Scientific Days 2021
Thursday 09, December 2021
7:45 am to 8:15 am

Bus transfer from the youth hostel to the Pôle Numérique du
Bouguen

8:15 am to 9:00am

Deposit of Luggage in the cloak room, Welcome reception,
enrolment and distribution of bags

9:00 am to 9:15 am

Opening plenary by Marc Blondel, vice president of the
Doctoral school at the UBO and Yassine Mallem, manager of
the communication commission of the Doctoral School of
Health and Biology

9:15 am to 10:30 am

Oral Presentations session 1

10:30 am to 11:15 am

Coffee Break and poster session

Dr Mirjam Czjzek, Director of Research at the Roscoff
Biological Station:

11:15 am to 12:00 pm

"Mining marine bacterial genomes for carbohydrate active
enzymes to make the best out of macroalgal biomass"

12:00 pm to 1:30 pm

Lunch

1:30 pm to 3:00 pm

Oral Presentations session 2

3:00 pm to 4:00 pm

Coffee Break and poster session

4 : 00 pm

Bus transfer from the Pôle Numérique du Bouguen to the train
station
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Friday 10, December 2021
7:45 am to 8:15 am

Bus transfer from the youth hostel to the Pôle Numérique du
Bouguen

8:15 am to 8:45 am

Deposit of Luggage in the cloak room

8:45 am to 9:15 am

Welcome reception and enrolment

9:15 am to 10:30 am

Oral Presentations session 3

10:30 am to 11:00 am

Coffee Break and poster session
Ms. Jocelyne Le Seyec, Head of Research Partnerships and Project
Manager for New Therapies & Biotech Santé at Biotech Santé
Bretagne:

11:30 am to 12:00 pm

Biotech Santé Bretagne, a bridge to the Biotech and Health sectors
in Brittany and to Biogenouest, the network of platforms in life
sciences.

12:00 pm to 1:30 pm

Lunch

1:30 pm to 3:00pm

Oral Presentations session 4

3:00 pm to 3:30 pm

Coffee Break and poster session

3:30 pm to 4:00 pm

Awards and closing ceremony

4:00 pm

Bus transfer from the Pôle Numérique du Bouguen to the train
station
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SESSIONS:
● SESSION #1: Thursday 9 December from 9:15am to 10:30am
Title

Authors

Time

Tactical periodization in professional rugby
union: a case study

Hu, XP., Boisbluche S.,
Maurelli O., Philippe K.,
Prioux, J.

9:15am – 9:30am

Interaction between tumour B cell and
lymphoid stromal cells: involvement in
lymphomagenesis

Baptiste Brauge

9:30am – 9:45am

De Guilhem de Lataillade A.,
Oullier T., Derkinderen P.

9:45am – 10:00am

Role of fatty acids in hepatic cytochrome
P450 2E1 induction: involvement in the
pathogenesis of non-alcoholic
steatohepatitis related to obesity

Clémence Penhoat, Julie
Massart, Bernard Fromenty,
Karima Begriche

10:00am – 10:15am

Beneficial effects of citrulline enteral
administration on sepsis induced T-cell
mitochondrial dysfunction
(confidential)

Florian Reizine, Murielle
Grégoire, Mathieu
Lesouhaitier et al.,

Digestive LRRK2 in Parkinson’s disease:
friend or enemy?

10:15am – 10:30am

● SESSION #2: Thursday 9 December from 1:30pm to 3:00pm
Title

Authors

Time

HPF1 dependent histone PARylation drives
DNA damage induced chromatin relaxation

Siham ZENTOUT, Rebecca
SMITH, Sébastien HUET

1:30pm – 1:45pm

Role of a beta subunit of voltage-gated
sodium channels in endothelial functions:
is it a new actor of vascular
mechanosignaling?

L. Réthoré; L. Grimaud; A.L.
Guihot; E. Vessières; D.
Henrion; C. Legros; C.
Legendre

1:45pm – 2:00pm

Machine learning is the key to diagnose
COVID-19: a proof of concept study

Sonia Rafi

2:00pm – 2:15pm

Extracellular vesicle microRNAs in
prostate cancer
Epigenetic regulation of endothelial
dysfunction in thromboembolic venous
disease

Maureen Labbé, Vincent
Potiron, Stéphane Supiot,
Delphine Fradin
Marion Pilard, Virginie
Gourdou-Latyszenok, Francis
Couturaud, Catherine
Lemarie

2:15pm – 2:30pm

2:30pm – 2:45pm

7

● SESSION #3: Friday 10 December from 9:15am to 10:30am
Title

Authors

Time

Evaluation of the impact of cannabinoids
used for recreational or therapeutic
purposes on the male germ cell
differentiation during development

Juliette Dochez-Arnault,
Aurore Gely-Pernot, Nathalie
Dejucq-Rainsford et al.,

9:15am – 9:30am

Silk-fibroin interventional nano-trap for the
treatment of glioblastoma

Rodolfo Molina-Pena, Natalia
Ferreira, Mathie Najberg, et
al.,

9:30am – 9:45am

Combined protective effects of dairy
propionic bacteria and n-6 polyunsaturated
fatty acids on the intestinal barrier
(confidential)

Marine Mantel

9:45am – 10:00am

Léa Clusan

10:00am –
10:15am

Mateo Villa Arias

10:15am –
10:30am

BREAST CANCER & RESISTANCE: IS THE
CONFORMATION OF ERα MODIFIED?
Real time estimation of the irradiation
dose in the operating room by using monte
carlo simulation and deep learning
(confidential)

● SESSION #4: Friday 10 December from 1:15pm to 3:00pm
Title

Authors

Time

IL-33 has a detrimental role in the
progression of alveolar echinococcosis
in a mouse model

Brice AUTIER, Christelle
Manuel, Britta Lundstrom –
Stadelmann et al.,

1:30pm – 1:45pm

Role of the microbiota-gut-brain axis in
autism spectrum disorders

Morgane Le Drean

1:45pm – 2:00pm

Characterization of the effects of the
steroidogenesis inhibitor Ketoconazole on
the human fetal ovary

Pauline Lelandais, Stéphane
Connan-Perrot, Pan Filis et al.,

2:00pm – 2:15pm

Assessing French Municipalities
Vulnerability to Population Health Impacts
of Climate Change

Hiago Pereira Barbosa

2:15pm – 2:30pm

Association between microangiopathy and
heart failure in people with diabetes in
France – The nationwide Diabetes Multiple
Complications study

Matthieu Wargny, Sandrine
Coudol, Thomas Goronflot et
al.,

2:30pm – 2:45pm

8

IL-33 has a detrimental role in the progression of alveolar echinococcosis in a
mouse model
Brice AUTIER1, Christelle MANUEL2, Britta LUNDSTROM-STADELMANN3, Jean-Philippe GIRARD4,
Bruno GOTTSTEIN5, Michel SAMSON2, Florence ROBERT-GANGNEUX1, and Sarah DION2
1

brice.autier@univ-rennes1.fr, Univ Rennes, CHU Rennes, Inserm, EHESP, Irset (Institut de
recherche en santé, environnement et travail), UMR_S 1085, F-35000 Rennes, France
2
Univ Rennes, Inserm, EHESP, Irset (Institut de recherche en santé, environnement et travail) UMR_S 1085, F-35000 Rennes, France
3
Institute of Parasitology, Department of Infectious Diseases and Pathobiology, Vetsuisse Faculty,
University of Bern, 3012 Bern, Switzerland
4
Institut de Pharmacologie et de Biologie Structurale (IPBS), Université de Toulouse, CNRS, UPS,
Toulouse, France
5
Institute of Infectious Diseases, Faculty of Medicine, University of Bern, CH-3012 Bern,
Switzerland
In alveolar echinococcosis (AE), the Echinococcus multilocularis metacestode develops in the liver,
where an appropriate Th1/Th17 response may lead to its clearance. In susceptible patients, the
immune response switches to a Th2 phenotype during late stage of infection. The role of the
pleiotropic cytokine IL-33, described to drive immunity towards a Th2 response, is not known in
AE. This study aimed at describing the role of this cytokine during AE, using an in vivo mouse
model.
Wild-type (WT, n=6) and IL-33 -/- (KO, n=9) C57Bl/6J mice were infected by intraperitoneal
injection of E. multilocularis metacestodes and euthanized 4 months after (late stage of infection).
Immunophenotyping by flow cytometry was performed on peritoneal, liver and spleen cells.
Expression of cytokine genes in liver was quantified by RT-qPCR and serum cytokines were
quantified using the LEGENDplexTM multiplex assay.
The median weight of lesions was significantly lower in the KO (5.9g) versus the WT (9.5g) group
(Wilcoxon test p<0.05). Peritoneal cell infiltrate was more prominent in the KO group (p<0.05),
with a similar composition. Significantly lower proportions of CD11b+Gr1Hi (p<0.01) and
CD11b+Gr1Lo/- (p<0.05) myeloid cells were observed in livers of KO mice, together with higher
proportions of TCD4+ (p<0.01), TCD8+ (p<0.05), NKT (p<0.05), and a higher CD4+/CD8+ ratio
(p<0.05). In the liver of KO mice, IL-17F (p<0.01), IL-1β, IFN-γ and IL-12p35 genes were induced
(not significant), and IL-1RN was repressed (p<0.01). Thus, the KO group had an improved
Th1/Th17 serum cytokine profile.
In this applied AE mouse model, hepatic changes are observed even in absence of liver lesion. In
the IL-33-KO group, we observed a hepatic immune environment adapted to parasite clearance,
and a better control of its peritoneal development. These data highlight a detrimental role of IL33 during AE.
Keywords: Echinococcus multilocularis, helminth, liver
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Interaction between tumour B cell and lymphoid stromal cells: involvement in
lymphomagenesis
Baptiste Brauge1
1

UMR U1236 inserm Micmac

Follicular Lymphoma (FL) is a B lymphocyte neoplasia. It’s the most frequent indolent lymphoma
to date. This pathology is disseminated (FL B can be found in Lymph Nodes (LN) and Bone Marrow
(BM)) and is yet incurable. FL can evolve in a more aggressive subset like diffuse large B cell
lymphoma in 30% of cases. The disease is characterized by an accumulation of B cells coming from
the germinal centres (GC), production zone of high affinity B cells against a given antigen.
The driver mutation of the disease is the t(14;18) translocation that overexpress Bcl2 in B cells.
This impaired apoptosis helps the B cells survive and accumulate genetic alterations potentially
enhancing the disease onset and progression.
Such as the HVEM gene mutation (found in 40% of FL cases) that helps B cell growth intrinsically
by reinforcing the BCR signalisation but also extrinsically by helping the shift of the
microenvironment towards a FL supporting microenvironment.
My work is focused on the interaction between Tumoral or pre-tumoral B cells with stromal cells
(cells involved in homeostasis and architecture of the secondary lymphoid organs (SLO) and bone
marrow) as those cells are involved in the disease support by evolving into a Cancer Associated
Fibroblast (CAF) type of cells. We work with two mouse models of FL. A xenograft model of
immunocompromised mouse in which we inject tumoral cells within the femur allowing us to
study direct interaction between BM stromal cells and tumoral B cells, as bone marrow is invaded
in 70% of the FL cases. A transgenic mouse model, with a similar Bcl2 translocation (tgBcl2) than
in patients and with a CreErt2-lox system under the dependence of the AID promoter (specific
expression within GC B cells), that will deactivate the HVEM gene and express the tomato
fluorescent protein as a reporter system of CreErt2-mediated deletion. To sum up, when a B cells
comes into a GC and under tamoxifen (tx) administration the HVEM gene will be deleted,
mimicking FL’s onset and studying it regarding a genetic alteration frequently found in FL.
With the xenograft we compared three conditions D0 (native BM), D18 (early time point), D40
(late-endpoint, where the disease is really severe), with D18 and 40 with a grafted condition vs a
PBS grafted conditions. We sorted the stromal cells from each condition to do a single cell RNAseq
experiment. We identified a population only present at D40 in the tumoral condition that seem to
be strongly involved in the tumoral B cell support.
Regarding the transgenic mice model, we so far used two control models a model without
administration of tamoxifen and a model without the tgBcl2 so we can isolate the role of each
mutation. The results obtained shows that the tgBcl2 increase the proportion of GC B cells within
spleens and LN that are also larger histologically. HVEM deletion joined with tgBcl2 triggers
accumulation of light zone GC B cells like observed in FL patients.
Keywords: Immunology, Cancer, Stromal cells, B cells, Lymphoma, Follicular Lymphoma, Mouse
models
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BREAST CANCER & RESISTANCE: IS THE CONFORMATION OF ERα MODIFIED?
Léa Clusan1
1

Irset (Institut de recherche en santé, environnement et travail)

Background: Breast cancer is the most common cancer among women worldwide. In 70% of cases,
the proliferation of breast cancer cells is due to the estrogen receptor (ERα) activity, which can be
counteracted by anti-estrogen therapies. However, resistance to treatment develop over time for
30% of patients. This resistance occurs because ERα functions are modified and lead to hormonal
control escape. Our hypothesis to explain this function modification, is that ERα conformation is
altered during cancer development, through a modification of its translation.
Material and Methods: To understand the molecular mechanisms regulating ERα translation, we
first investigated ERα activity after modifying its nucleotide sequence with synonymous codons.
Although the amino acid sequence of ERα was not modified by this approach, our results show
that the frequency of the codons used plays a role in ERα activity. This suggested that codon
composition mediates structural information, by participating in the regulation of co-translational
folding. To better understand the translation regulation depending on codon composition,
polysome profiling experiments were conducted on the ERα-positive breast cancer cell line MCF7. This technique enables to separate monosomes from polysomes before analyzing which mRNAs
are translated by both ribosome populations. We investigated whether the codon composition of
mRNAs was associated with a preferential translation by monosomes or polysomes, which would
attest that synonymous mutations can result in translation modifications. Furthermore, when
investigating ERα activity during cell cycle, alterations similar to those observed during cancer
progression are observed. To explain this phenomenon, we performed polysome profiling
experiments to study ERα translation during cell cycle and determine if a shift between
monosomes- or polysomes-driven translation occurs.
Results: The results obtained suggest that the density of ribosomes translating an mRNA is not
directly regulated by codon composition, but finely coordinated during cell cycle and the time
when genes are induced. A correlation between the preferential translation by monosomes or
polysomes of an mRNA seems indeed to correspond to the cell cycle phase when this mRNA is the
most produced.
Conclusion: As no shift between monosomes- or polysomes-driven translation occurs to explain
the modification of ERα activity, more experiments are needed to better understand the
regulation of ERα translation that could lead to endocrine resistance in breast cancer.
Keywords: breast cancer, estrogen receptor alpha, translation
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Digestive LRRK2 in Parkinson’s disease: friend or enemy?
De Guilhem de Lataillade A1, Oullier T, Derkinderen P
1

INSERM

Parkinson’s disease (PD) is a neurodegenerative disorder responsible for motor disability in about
10 million of people worldwide. The disease progression frequently conduces to a loss of
independence due to motor impairment and occurrence of non-motor symptoms as cognitive
troubles. As no disease-modifying drug exists to date, comprehension of neuronal death
mechanism is essential.
Identification of genetic factors causing a disease is a powerful way to highlight relevant
pathological pathways. Since 2004, several mutations in LRRK2 have been identified as responsible
for familial and sporadic cases of PD. LRRK2 codes for a large kinase protein, expressed in the
central nervous system (CNS), whose exact physiological role is unknown. Currently, LRRK2 is
believed to play a pathological role in PD, even in idiopathic forms (iPD), through an increased
kinase activity which notably impairs protein degradative pathways, a major event in PD.
While mainly targeting CNS neurons, PD has become known to affect peripheral nervous systems,
including the enteric nervous system (ENS) in which CNS-like impairment of neuronal protein
homeostasis have been identified. This parkinsonian enteric neuropathy is a unique opportunity
to assess the pathological mechanism underlying PD as, unlike the CNS, the ENS can be easily
studied from living patients through simple colonic biopsies. Whether LRRK2 is expressed in the
human ENS and if it displays a gain-of-function kinase profile in iPD, as in the CNS, is not known.
Therefore, during my PhD, it was planned to assess whether LRRK2 is expressed in the human ENS,
to describe its profile in the gastrointestinal tract of iPD patients and, in case of dysregulation, to
identify molecular pathways implied and discuss consequences on neurodegeneration.
During these two first years, we were able to show that LRRK2 is well expressed in the ENS and
that, unlike its CNS counterpart, digestive LRRK2 displays a loss-of-function profile in link with a
transcriptional downregulation during iPD. Then, using a rat primary culture, we identified protein
kinase A (PKA) pathway as a strong transcriptional regulator of LRRK2 in the ENS.
Further work is needed to uncover what pathway is truly implied in digestive LRRK2
downregulation and if this phenomenon could be a neuroprotective event specifically occurring
in the ENS, opening up new avenues for therapeutic research in PD.
Keywords: LRRK2, Parkinson's disease, enteric nervous system, protein kinase A
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Evaluation of the impact of cannabinoids used for recreational or therapeutic
purposes on the male germ cell differentiation during development
Juliette Dochez-Arnault1, Aurore Gely-Pernot1, Nathalie Dejucq-Rainsford1, Christèle DesdoitsLethimoniers1, Severine Mazaud-Guittot1, Aurelie Lardenois1, Pierre-Yves Kervarrec1
1

IRSET Inserm UMR_1085

Cannabis is the most widely consumed drug worldwide even by pregnant women. Its legalization
for recreational use is actively debated in France and its therapeutic importance is under study.
To date, the impact of cannabis exposure on human health has not been well characterized. A
recent meta-analysis highlighted a significant association between cannabis consumption and the
risk of developing testicular germ cell tumors (TGCTs). Recreational cannabis consumption was
also associated with a disturbance in male hormones levels and sperm alterations. Δ-9tetrahydrocannabinol (THC) and cannabidiol (CBD) are the two main components of the cannabis
plant used in therapies, either alone or in mixture. They mainly act on the cannabinoid receptors
1 (CB1) and 2 (CB2), which also respond to endogenous ligands called endocannabinoids. The
expression and localization of the components of the endocannabinoid system (ECS) (receptors,
synthesizing and degrading hormones) have been characterized in the adult human testis but
never in the fetal testis. Since TGCTs arise from a disturbance in germ cell differentiation and
cannabis increased the risk of TGCTs, we hypothesize that the ECS plays a role in germ cell
differentiation during testicular development. Cannabis being the drug the most consumed by
pregnant women, cannabis exposure during fetal life could potentially lead to TGCT by disrupting
the differentiation of germ cells. To address these hypotheses, our project aims to (1) investigate
the expression and localization of the ECS in the fetal human testis and (2) characterize the impact
of a CBD and/or THC treatment on the fetal testicular physiology, using an ex vivo organotypic
culture model of fetal human testis. Ex vivo tissues were treated for 72h with CBD and/or THC, at
a concentration of 10-8 to 10-5M and collected along with supernatants at the end of the culture.
The analysis of bulk and single-cell RNA seq data, confirmed by RT-qPCR, showed the presence of
ECS components in the fetal human testis from 9 to 14 amenorrhea weeks. While the exposure of
human fetal testis explants to 10-5M of CBD/THC (1:1) did not affect tissular organization nor main
testicular cell type quantities, we observed alterations of cell proliferation and a significant
decrease of two critical testicular hormones secretion, AMH and testosterone. Furthermore,
preliminary results show that the treatment may be able to affect the expression of genes involved
in the testicular development physiology. The alteration of a proper testicular differentiation could
lead to the disruption of germ cells differentiation and promote the appearance of TGCT. Ongoing
in vivo experiments in mouse will complete these results. Altogether, our study highlights the
importance of determining the potential adverse effects of cannabinoids on reproductive health
before legislate on their recreational or therapeutic use.
Keywords: Cannabinoids, Testis development, Germ cell
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Tactical periodization in professional rugby union: a case study
Hu, XP.1,2, Boisbluche S.3, Maurelli O.4, Philippe K.5, Prioux, J.1,2
1

M2S Laboratory, University of Rennes 2, Rennes, France;
East China Normal University, shanghai, China;
3
Rugby Club Vannes, Vannes, France;
4
Laboratory of Muscular Dynamism and Metabolism (UMR-866), University of Montpellier,
Montpellier France;
5
Laboratory of Movement, Balance, Performance and Health, University of Pau and Pays de
lAdour, Tarbes, France EA-4445.
2

Introduction: Strength and endurance are two main acquisition days in the concept of tactical
periodization (TP)[1]. This approach originated in soccer but is also being used within the elite
rugby union (RU)[2]. To date, no conclusive research has focused on investigating and describing
RU training and match external load parameters with TP. Therefore, the aims of this study were
(1) to quantify and compare the external load of a professional RU team's training days and
matches with two types of TP weekly models and (2) to investigate the relationship between
match external load and training sessions, for both strength and endurance days, using these two
models.
Methods: Forty-two professional players (25.5±4.0 years old) participated in the study. Data
collection was carried out during 12 × 1-wk microcycles (6-wk in model 1 and 6-wk in model 2).
On-field load during the daily training sessions (training specificity categorization by model:
strength day of model 1 = M1S, endurance day of model 1 = M1E, strength day of model 2 = M2S,
endurance day of model 2 = M2E) and 12 matches of the 2020-2021 season were recorded using
10 Hz GPS and GLONASS technology (Vector X7, Catapult Sports®, Australia). The variables
selected for analysis during the ball-in-play time were total distance (TD), high-speed running
(HSR), sprint running (SR), very high-speed running distance (VHSR), average velocity (AV),
maximal velocity (MV) and repeated high-intensity efforts (RHIE). Repeated measures analysis of
variances and Student’s t-test were used to analyse the differences between the two models.
Spearman correlation coefficients assessed the relationships between training and match
variables.
Results: Players performed significantly more TD (ES=0.34, p=0.026), HSR (ES=0.75, p<0.001), SR
(ES=0.63, p<0.001), VHSR (ES=0.56, p<0.001), AV (ES=0.82, p<0.001), MV (ES=0.38, p=0.011), and
RHIE (ES=0.41, p=0.007) in M1S than M2S. However, there was no significant difference, for
external load, between endurance days and matches when using both models. Additionally,
moderate to strong relationships between training and matches were found for all variables
(p<0.001), except AV (r=0.19, p=0.79) in M1E. The match external load parameters were also
significantly correlated (p<0.001) to M1S (r=0.62-0.84), M1E (r=0.60-0.82), M2S (r=0.59-0.69) and
M2E (r=0.65-0.81).
CONCLUSION: The results of this study suggest that differences exist between the two TP models
when analysing strength days. This holds true for TD, HSR, SR, VHSR, AV, MV, and RHIE. In addition,
most GPS training indexes, in both TP models, are related to external load in RU matches.
Keywords: Tactical periodization; rugby union; external load; GPS
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Extracellular vesicle microRNAs in prostate cancer
Maureen Labbé1, Vincent Potiron1,2, Stéphane Supiot1,2, Delphine Fradin1
1
2

Université de Nantes, CNRS, Inserm, CRCINA, Nantes, France
Institut de Cancérologie de l’Ouest, Nantes, France

Prostate cancer (PCa) is the second most common cancer and the fifth leading cause of cancer
death in men worldwide. Currently, treatment options are active surveillance, prostatectomy, or
radiotherapy, with or without hormone therapy. Despite curative radiation regimens,
radioresistance and clinical relapse are reported in PCa. Moreover, radiation response can be
modulated by microRNAs (miRNAs), some small non-coding RNA that can be found inside and
outside cell through their encapsulation in small extracellular vesicles called exosomes. By this
way, they can be efficiently transferred from one cell to another to influence many physiological
and pathological functions. These exosomal miRNAs can also reach blood circulation and could be
used as future biomarkers. The aim of the study was to investigate if radioresistance could be
modulated by exosomal miRNAs, and to identify a specific exosomal miRNAs signature of PCa.
First, exosomes-derived from PCa radioresistant (RR) cell lines or not were characterized by
electronic microscopy, qNano and Western Blot, and then miRNAs have been extracted.
Following small RNA sequencing, we investigated first if the miRNAs cargo of PCa-derived
exosomes was different from the content of parental cells, independently of irradiation. We found
an enrichment of some miRNAs into exosomes, characterized by a specific RNA sequence that
could interact with RNA-binding proteins to allow their sorting into exosomes.
Furthermore, we analyzed the exosomal miRNAs content of radioresistant versus radiosensitive
(RS) PCa cell lines to identify exosomal miRNAs modulated by radioresistance. We did not identify
any miRNAs differentially expressed between RR and RS exosomes when we analyzed our data
without lineage distinction. However, the comparison of exosomal miRNAs from DU145 cell line
RR or not identified 106 miRNAs differentially expressed. One of these miRNAs, miR-M, was 8
times less expressed in RR exosomes. miR-M has been described as a tumor suppressor miRNA in
PCa and seems to enhance radiosensitivity in some cancers. Thus, we are currently investigating
its role in radiosensitivity.
In parallel, we are also interested in the identification of a specific signature for PCa. Following
small RNA sequencing, we analyzed the content of miRNAs of PCa-derived exosomes to exosomesderived from healthy cells or from other cancers. By combining the differentially deregulated
miRNAs in these two analyses, 68 miRNAs were differentially expressed, including miR-744-3p,
miR-448, miR-3132, miR-33a-5p or miR-3605-3p, and could be interesting PCa biomarkers. We will
evaluate these miRNAs alone or in combination in plasma samples from PCa patients versus those
from healthy donors to identify a reliable signature.
This work will improve the comprehension of tumor progression and radioresistance in PCa, and
leads to the development of new therapeutics and new minimally-invasive biomarkers.
Keywords: microRNAs, extracellular vesicles, prostate cancer, radiosensitivity, biomarkers
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Role of the microbiota-gut-brain axis in autism spectrum disorders
Morgane Le Drean1
1

Université de Nantes - TENS U1235

Autism Spectrum Disorders (ASD) are neurodevelopmental disorders characterized by difficulties
in social interaction and communication, as well as restricted centers of interests. The prevalence
of ASD is increasing worldwide, raising from 0.02% in 1975 to 1% in 2018. Although ASD is
associated with abnormalities in the brain development, particularly in the establishment of
neuronal connectivity, gastrointestinal disorders are frequently observed in patients with ASD
(about 70% of patients with ASD present with digestive dysfunctions compared to 30% in the
neurotypical population). These digestive complaints suggest a close relationship between
impairments of the digestive system, particularly the enteric nervous system (ENS) - controlling
the digestive functions - and the central nervous system (CNS).
In addition, changes in the intestinal microbiota composition are observed in people with ASD and
the transfer of microbiota from patients to mice results in mice behavioral changes relevant to
ASD. This suggests a causal role of the microbiota and its metabolites in the pathophysiology of
ASD. However, its action at the digestive level remains largely unknown.
Genetic factors are also involved. A large number of mutations has been described in ASD, majority
of which are impacting proteins associated with neuronal connectivity. This is the case of axonalguidance protein, semaphorin 5A (Sema5A). This protein also shows decreased expression in
individuals with ASD. The role of Sema5A on the connectivity of the ENS is unknown, and the
impact of its mutations in ASD remains to be studied.
The hypothesis of the PhD project is that the microbiota of individuals with ASD carries a
pathogenic nature participating in digestive and behavioral disorders observed in autism via its
action on the ENS and CNS respectively.
In the laboratory, we have identified a bacterial metabolite present in excess in the stools of
individuals with ASD. The hypothesis of the project is that this bacterial metabolite could induce
perturbations of the neuronal connectivity of the ENS and the CNS, involving dysregulations of the
Sema5A pathway, with digestive and behavioral functional consequences. This study is based on
in vitro approaches using ENS cultures, as well as, in vivo approaches using mice exposed to the
metabolite and studied for digestive and behavioral impairments. Dysregulations of the Sema5A
pathway will also be actively studied in these models.
As a whole, this study aims to better understand autism and its gastrointestinal comorbidities by
investigating the role of a bacterial compound, produced in excess by the intestinal microbiota of
people with ASD, on the ENS and CNS and reveal relevant molecular pathway involved in the
microbiota-gut-brain axis in autism.
Keywords: Autism, Gastrointestinal disorders, Enteric nervous system, Microbiota, Gut-brain axis
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Characterization of the effects of the steroidogenesis inhibitor Ketoconazole
on the human fetal ovary
Pauline Lelandais1, Stéphane Connan-Perrot1, Pan Filis2, Laetitia Lecante1, Maryne Toupin1,
Christèle Desdoits-Lethimonier1, Vincent Lavoué1,3, Paul A. Fowler2, Séverine Mazaud-Guittot1
1

Univ Rennes, Inserm, EHESP, Irset (Institut de recherche en santé, environnement et travail) UMR_S1085, F-35000 Rennes, France
2
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Aberdeen, Foresterhill, Aberdeen, AB25 2ZD, UK.
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A woman’s fertility is largely established early in her life, during embryonic and fetal development
and puberty and decreases as she gets older. Increasing evidence shows that exposure during
these specific “windows of sensitivity” in her life to endocrine disrupting chemicals (EDCs) can
induce long-term effects and, ultimately, alter a woman’s reproductive health. However,
underlying mechanisms of an early exposure to EDCs remain poorly understood.
Our aim was to systematically characterize the cellular and molecular effects of a well-known EDC
on the human fetal ovary. Our objective was to achieve this characterization using our established
first trimester human ovarian organotypic culture system. In order to systematically screen the
phenotype of ovaries exposed to an EDC, we tested classical endpoints in conjunction with a range
of molecular approaches to identify the most useful, relevant and sensitive assays that could be
included in an experimental strategy toolbox for regulatory purposes. Ketoconazole (KTZ) was
selected for its properties as potent inhibitor of the enzymes of the steroidogenic pathway.
Fragments of human fetal ovaries (6-12 developmental weeks (DW)) were cultivated with
concentrations of KTZ across a broad dose range (10-5-10-9M) or vehicle (DMSO) for one week.
Cell proliferation, viability (apoptosis and necrosis) and the germ cell lineage were analyzed in the
explants by flow cytometry and histology, while the culture medium was used for functional and
endocrine assays.
Except for an obvious toxicity at 10-5M KTZ, which was measurable as early as 24h, neither cell
viability nor proliferation were globally impacted by KTZ. However, KTZ at low concentrations (108M) decreased the percentage and the total number of KIT-positive germ cells, whatever the age
of the ovary (from 8-12 DW). Estradiol (E2) and inhibin B concentrations are impacted by KTZ with
a decrease of E2 concentration from 10-7M KTZ and an increase of inhibin B production at 10-6 M
KTZ followed by a decrease at 10-5M KTZ. Moreover, KTZ increased lactate production at the
highest concentration. Better characterization of the effects will be further obtained by a fine
screening of other hormones released in the medium by the explants and by the analysis of the
ovarian transcriptomes. The identification of relevant techniques and sensitive endpoints that can
be used to screen for direct effects of a given EDC on cultured human fetal ovary will help in the
global effort to screen for effects of EDCs. Our experimental approach will significantly contribute
to defining key events at the cellular and molecular levels for the construction of novel Adverse
Outcome Pathways. The FREIA project (Female Reproductive toxicity of EDCs; a human evidencebased screening and Identification Approach) has received funding from the European Union’s
Horizon 2020 research and innovation program (grant agreement No. 825100).
Keywords: human fetal ovary, ketoconazole
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Silk-fibroin interventional nano-trap for the treatment of glioblastoma
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Glioblastoma (GBM) is a devastating tumor of the central nervous system. As the brain cancer
local integrative approaches have been poorly explored so far, the added value of this project is
to qualify the nanomedicine-based chemokine-cancer cell trap concept to soon reach application.
This innovation will no longer aim to convey the drug to its target but rather bring the target to a
controlled "biointeractive nanostructured polymer deposit”. The goal is to attract the residual
cancer cells surrounding the surgical cavity and ultimately confine them in a biomimetic
nanostructured polymeric scaffold delivering chemoattractive molecules before their elimination.
Stromal cell derived factor-1 _(SDF-1 ) and its receptor CXCR4 constitute a chemotatraction axis
that was found of particular interest to direct the migration of infiltrative GBM cells. A freeze-dried
sponge, with pores size ranging from 20 to 140 μm, composed of silk fibroin (SF), hyaluronic acid
(HA) and heparin (hep) charged with SDF-1 _was evaluated as a GBM cell trap. First, the sponge
showed good cytocompatibility in vitro and in vivo, and biodegradability in vivo. Secondly, the
sponge showed good capacity to induce chemotaxis of U87MG cells expressing the CXCR4
receptor (U87MG-CXCR4+) as assessed in an under-agarose cell migration assay. Using this assay,
the optimal loading of SDF-1 _was determined to be 100 pmol. Thirdly, the capability of the
scaffolds to be colonized was evaluated by depositing a single neurospheroid (NS) containing
U87MG-CXCR4+ cells in direct contact with the sponges. After 6 days of culture, a 1.4-fold larger
area of NS attachment was observed on top of the sponges charged with SDF-1α. The constructs
were also sliced in approximatively the center of the NS and imaged transversally. Results showed
a 1.6-fold larger infiltrated area and 1.3-fold increase in the maximal infiltrated length for the
sponges loaded with SDF-1α. However, the infiltrative U87MG-CXCR4+ cells were found to
penetrate the sponge as a cell group of frontal migration attached to the main cell mass, which
suggests a preferential maintenance in the NS and not spreading into the scaffold matrix. Finally,
a model in nude rats was developed and the ongoing experiments are expected to reveal the
bioperformance of the sponges in vivo: i.e., the capability of SF-HA-Hep implants to define a
confined in situ chemoattraction gradient, and their capacity to attract and trap GBM cells in the
brain. Overall, the purpose of this multidisciplinary work is to make a significant theoretical and
technological contribution in overcoming treatment resistance in GB, and that could be transfer
to the clinic.
Keywords: Glioblastoma cell trap, Silk fibroin, Hyaluronic acid, Freeze-dried sponge, SDF-1α,
CXCR4 receptor, Brain tumor resection cavity, Residual tumor cells
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Role of fatty acids in hepatic cytochrome P450 2E1 induction: involvement in
the pathogenesis of non-alcoholic steatohepatitis related to obesity.
Clémence Penhoat1, Julie Massart1, Bernard Fromenty1, Karima Begriche1
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Due to the global burden of obesity, Non-Alcoholic Fatty Liver Diseases (NAFLD) is currently the
most common chronic liver disease in the world. NAFLD encompasses a spectrum of liver diseases
ranging from simple steatosis or Non-Alcoholic Fatty Liver (NAFL) to hepatocellular carcinoma.
NAFL begins with an accumulation of triglycerides (TGs) and can progress to Non-Alcoholic
Steatohepatitis (NASH),a liver injury with inflammation, necrosis and fibrosis. Among the possible
mechanisms involved in the worsening of NAFL to NASH, several reports highlighted the role of
cytochrome P450 2E1 (CYP2E1) induction. By promoting the occurrence of an oxidative stress,
CYP2E1 could actively participate in the aggravation of NAFL. Interestingly, some clinical and
experimental studies have reported that CYP2E1 induction in NAFL and/or NASH context could be
secondary to the action of different metabolic factors
including some fatty acids (FAs).
Regarding these latter, the aim of our study was to evaluate the impact of nine different FAs on
CYP2E1 expression and activity as well as steatosis. For this, the human hepatoma HepaRG cell
line was used. These cells were treated or not with the different FAs at 100 and 150μM for one
week.
Thanks to this screening, palmitic (PA), stearic (SA) and linoleic (LA) FAs were identified as CYP2E1
inducers since a significant increase in CYP2E1 activity was measured at 150μM. Regarding
steatosis, only LA promoted a significant TGs accumulation. Interestingly, linolenic FA (ALA)
promoted a decreased CYP2E1 activity and doesn’t promotes TGs accumulation.
Molecular and functional experiments revealed that pro-steatotic properties of LA were due to an
enhanced FA uptake in the hepatocyte, increased de novo lipogenesis and a trend to a decreased
mitochondrial FA oxidation. Conversely, lack of steatosis in response to PA or SA treatments was
due to a decreased FAs uptake and an increased mitochondrial FA oxidation. Regarding ALA,
decreased de novo lipogenesis could explain the lack of steatosis.
In our study, we also evaluated the consequences of CYP2E1 induction on oxidative stress and
mitochondrial function. Our results indicate a mitochondrial dysfunction since maximal
respiration and spare respiratory capacity were strongly decreased after PA or SA treatment.
Regarding oxidative stress, our investigations did not reveal any significant changes. Nevertheless,
the expression of a couple ofantioxidant genes tends to be increased, suggesting the presence of
a low cellular stress.
In conclusion, our study allowed to identify three inducing CYP2E1 FAs. These FAs could play a key
function in the worsening of NAFL to NASH by promoting altered hepatic lipid metabolism and
mitochondrial dysfunction.
Keywords: Obesity, Fatty acids, Non-alcoholic fatty liver diseases, Steatosis, Lipids, Metabolism
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Assessing French Municipalities Vulnerability to Population Health Impacts of
Climate Change
Hiago Pereira Barbosa1
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Background: The relationships between climate change and health are often complex and
indirect, which makes attributing the effects of climate change from predictions of health
outcomes problematic. Climate change is a stress multiplier for health, putting vulnerable systems,
populations, and municipalities under stress, and exacerbating already existing health situations.
Vulnerability to climate change is a complex phenomenon involving socioeconomic,
environmental, climatic, and political factors. This study aims to assess the vulnerability of French
municipalities using a determinant of health (DH) approach by developing a multi-criteria decision
support tool aimed at decision-makers.
Methods: The study was based on an analysis of 59 French municipalities located in the Brittany
region. We used a systemic and positive health approach, considering a wide range of factors that
contribute positively or negatively to the level of vulnerability. The indicators chosen to assess
vulnerability are part of three DH sets: climatic (CDH), environmental (EDH), and socio-economic
(SEDH). We conducted a literature review and consulted a technical and scientific committee to
discuss and validate the choice of these indicators. We consolidated a multi-criteria matrix with
these indicators. We applied a preference modeling methodology to rank the municipalities from
highest to lowest vulnerability to population health impacts of climate change.
Results: The results obtained allow us to establish a set of relevant and available indicators to
assess the vulnerability of the 59 municipalities studied. For the CDH group indicators, we used
data on extreme temperatures, floods, droughts, and extreme weather conditions. For the EDH
group indicators, we use data on air quality, soil quality, water quality, land use, and biodiversity.
For the SEDH group indicators, we used data on transport and mobility, housing, energy, public
services (including health care and social services), agriculture. We used this set of indicators to
generate a ranking of municipalities that expresses the level of vulnerability of each municipality
studied. From this, it was possible to establish a typology of municipalities and explore the
explanatory factors of the ranking.
Discussion: This tool aims to help French municipalities identify and become aware of their
vulnerability in order to guide them to implement adaptation and mitigation strategies to address
the impacts of climate change on population health. Our study contributes to insert the DH
approach in the field of environmental health research, but also among environmental health
decision-makers.
Keywords: Climate change, Population health, Vulnerability assessment, Preference modeling
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Epigenetic regulation of endothelial dysfunction in thromboembolic venous
disease
Marion Pilard1, Virginie Gourdou-Latyszenok1, Francis Couturaud1, Catherine Lemarie1
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Introduction: Venous thromboembolism (VTE), which encompasses pulmonary embolism and
deep vein thrombosis, is a frequent disease that is associated with vein wall fibrosis. Endothelial
cells undergo phenotypical changes named endothelial-to-mesenchymal transition (EndMT),
characterized by the loss of endothelial markers and the acquisition of mesenchymal markers
leading to fibrosis. Transforming growth factor (TGFβ) is the most potent inducer of EndMT. A
recent study showed that in chronic thromboembolic pulmonary hypertension, TGFβ induces
EndMT and impaired thrombus resolution. However, the molecular mechanisms implicated in
TGFβ signaling in the context of venous thromboembolism and recurrent events are unknown. In
addition, epigenetic mechanisms regulate EndMT. We hypothesized that epigenetic processes
regulate the TGFβ signalling pathway in endothelial cells promoting EndMT and recurrent
thrombosis. The aim of this study was to test if EndMT is regulated by epigenetic mechanisms in
recurrent thrombosis.
Methods: Endothelial cells were treated with TGFβ, thrombin or both during 5 days. To study the
role of histone deacetylase (HDAC) in EndMT, endothelial cells were also incubated in presence of
vorinostat, an HDAC inhibitor or TCS HDAC6 20b, a specific HDAC6 inhibitor. Real time PCR were
performed to analyze endothelial and mesenchymal marker expression.
Results: Expression of the mesenchymal markers, calponin (CNN1) and α-smooth muscle actin
(SM22), is increased by TGFβ and thrombin. CD146 expression, an endothelial marker, appears to
be reduced by these treatments. Interestingly these changes appear to be inhibited in presence
of vorinostat or TCS HDAC6 20b. Our results suggest that TGFβ and thrombin induce EndMT and
that HDAC6 contribute to this mechanism.
Conclusion: We found that treatment of endothelial cells with TGFβ and thrombin is associated
with EndMT. Our preliminary data suggest that HDAC6 contribute to EndMT. Deciphering the
mechanisms by which epigenetic is regulating EndMT might lead to the discovery of biomarkers
or new therapeutic targets would be instrumental in guiding decisions of treatment for patients
with a high risk of recurrent VTE.
Keywords: Circulation, thrombosis, endothelial dysfonction, Vascular wall
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Machine learning is the key to diagnose COVID-19: a proof of concept study
Sonia Rafi1
1
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Background: Two tests are currently available to diagnose COVID-19: chest-CT and RT-PCR. These
tests are sub-optimal when they are used independently but their combination on every suspected
COVID-19 patient requires considerables resources. The potential contribution of machine
learning in this situation has not been evaluated. The objective of this study was to develop and
evaluate machine learning models to diagnose COVID-19 among post-emergency hospitalized
patients.
Methods: All post-emergency hospitalized adults’ patients admitted in our academic hospital
between 2020/03/20 and 2020/05/05 and explored for COVID-19 were included in the study.
Three types of machine learning models were created: logistic regressions, random forests, and
neural networks. Each type of model was trained to diagnose COVID-19 with different sets of
variables. Area under the ROC curve was the primary outcome to evaluate model’s performances.
Results: 536 patients were included in the study: 106 in the COVID group, 430 in the NOT-COVID
group. AUC of chest-CT increased from 0.778 to 0.889 with the contribution of machine learning.
Similarly, AUC of RT-PCR increased from 0.852 to 0.929 with machine learning.
Conclusions: After generalization, machine learning models will allow to increase chest-CT and RTPCR performances to diagnose COVID-19.
Keywords: COVID-19, SARS-coV-2, diagnosis, machine learning, chest-CT, RT-PCR
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Role of a beta subunit of voltage-gated sodium channels in endothelial
functions: is it a new actor of vascular mechanosignaling?
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Residing at blood vessel interface, endothelial cells (EC) are constantly exposed to vascular flow
called also shear stress. This frictional force is different depending of vessel types (veins, large or
small arteries) and physio-pathological conditions (aging, atherosclerosis). In order to sense flow,
EC possess many mechanosensors present on apical, junctional and basal surfaces, which can be
able to translate these physical forces into biochemical signaling pathways influencing cellular
functions. Among mechanosensors, several ion channels are putative shear stress sensors in EC.
Despite the fact that voltage-gated sodium (Nav) channels have been shown to be
mecanosensitive in cardiac and intestinal cells, their role in EC, as new actor of vascular
mechanosignaling, has not been yet investigated.
We showed that exposition of Human Umbilical Vein Endothelial Cells (HUVEC) to a laminar shear
stress (20 dynes/cm² - Ibidi® pump system) for 24 hours or 4 days induced a cell orientation in the
flow direction (Local Gradient Orientation method, Fiji software) and activated the
atheroprotective signaling pathway (increased expression of KLF2/KLF4, eNOS/P-eNOS, decreased
expression of VCAM1). Interestingly, this shear stress led to a profound transcriptional remodeling
of Nav channel subunits and an important increase of SCN3B expression, which encode the Nav
channels β3 subunit in a time- (by 2-fold at 24 hours, by 8-fold at 4 days, by 15-fold at 7 days) and
flow- (by 5-fold at 5 dynes/cm2 and by 8-fold at 20 dynes/cm2 at 4 days) dependent manner.
Then, since KLF2 is one of the main signaling pathway involved in this laminar atheroprotective
shear stress, we next decided to treat HUVEC with a pharmacological molecule know to active
KLF2 pathway i.e. trans-Resveratrol (t-RVT) at 100 μM. As expected, t-RVT treatment induced an
up-regulation of KLF2 in HUVEC with a modification of cell phenotype. Interestingly, KLF2
treatment led also to an increase of SCN3B transcriptional expression. In order to better
understand the role of SCN3B in response to shear stress, silencing experiments (SiRNA
transfection and ShRNA lentivirus infection) are under process and alignment and function
(eNOS/P-eNOS) of EC will be studied in this KO condition versus WT condition. Moreover,
surexpression of this protein is currently considerated to study the impact of SCN3B
overexpression on proliferation, migration (Incucyte® S3) and function (e-NOS/P-eNOS) of HUVEC
cells.
Taken together, this project aims to positionne SCN3B, transmembrane protein belongs to Ig-CAM
family, as new actor of EC functions, particularly as vascular mechanosensor. A better
understanding of this cellular signaling will led us to improve knowledge of vessel growth and
remodeling in health and disease such as atherosclerosis that will be crucial to discover new
therapeutic targets.
Keywords: Endothelial cells; shear stress; Nav channels
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Association between microangiopathy and heart failure in people with
diabetes in France – The nationwide Diabetes Multiple Complications study
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Background: In people with diabetes mellitus, chronic hyperglycemia is responsible of
microangiopathy, affecting especially eyes, kidneys and nerves. This population also presents a
higher prevalence of heart failure (HF) with preserved ejection fraction, possibly because of the
effect of microangiopathy on cardiac vessels. However, the association between both conditions
has never been fully demonstrated.
Objective: To study the association between serious retinal events (SRE, main objective) and/or
other diabetes microvascular complications (secondary) with the incidence of HF in people with
diabetes using data from the French National Health Reimbursement System (SNDS).
Methods:
Study design – The Diabetes Multiple Complications (DMC) study was designed as a nationwide,
retrospective cohort study based on SNDS data
Population setting – We included all people with established diabetes identified in the SNDS
between 2012 and 2018 corresponding to more than 4.68 million people. The identification
procedure follows an algorithm based on drug deliveries, long term diseases (LTD) and diagnoses
associated with hospital stays (codes: International Classification of Diseases, 10th edition or ICD10). This algorithm has already been validated by Santé Publique France
Outcomes – The years 2011-2013 will be used as an observational time to specify patient’s history.
The years 2014-2019 will be used as follow-up time, considering the occurrence of microvascular
events and acute HF. SRE will be defined as the occurrence of intravitreal injection or laser retineal
treatment, using French Common Classification of Medical Acts (CCAM) and/or drug delivery. HF,
such as other outcomes, will be defined according to the definition proposed in the cartography
of the diseases (national collaboration)
Data access and ethics – The French National Commission for Data protection and Liberties (CNIL)
approval was obtained in December 2020 (DR-2020-380), and actual data access using SNDS
platform was obtained in August 2021. Particularly, the following data are available for the years
2011-2019 (minimal patient’s follow-up of 1 year): (i) reimbursement of outpatient’s care (medical
consultation, drug delivery, biology, LTD); (ii) hospital stay (including associated diagnoses
following ICD-10, and surgical procedure following CCAM) and (iii) vital status and cause of death
if applicable (until 2017 for the latter)
Statistical model – A multi-state model is proposed. Two time-dependent binary conditions (SRE
and HF) will define four possible states. Death will be considered as a 5th “absorbing” state.
Transition probabilities will be calculated between the different states (for example Tr(“Healthy”>“SRE”)). The main outcome will be the risk ratio defined by the ratio between two transition
probabilities (Tr(“HF”->”SRE and HF”)/Tr(“Healthy”->”SRE”)), calculated using Poisson regression
or proportional hazard model, after adjustment on a predefined set of independent risk factors
Keywords: French National Health System, Diabetes mellitus, Heart failure, Microvascular
complications, Serious retinal event, Multistate model
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HPF1 dependent histone PARylation drives DNA damage induced
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One of the earliest detectable events after DNA damage induction is the recruitment of PARP1
and its binding partner, HPF1 to sites of damage. Together, these proteins catalyze the addition of
PAR chains specifically on serine residues to proteins in and around break sites, with the main
acceptors being PARP1 and histones. While PARP1 dependent PARylation has been shown to drive
chromatin relaxation immediately after DNA damage, the role of HPF1 in this process is unknown.
In this current study, we aim to decipher the role of HFP1 in early DNA damage induces chromatin
remodeling events. Using live-cell imaging approaches, we show that the recruitment of HPF1 to
sites of damage relies on an interaction with the two terminal PARP1 residues, as recently
described in crystal structures, and that in the absence of HPF1, DNA damage induced chromatin
relaxation is greatly diminished. Furthermore, we are able to show that HPF1 dependent
PARylation of histones and not PARP1 auto-PARylation drives this relaxation process. Finally, we
show that loss of HPF1 reduces DNA repair efficiency by reducing the recruitment of repair factors
to sites of damage.
Keywords: DNA repair, PARylation, Chromatin relaxation, PARP1, HPF1, live cell imaging
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Fanny Demay, Renan Goude,
Reynald Gillet

38
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ARHGEF18: A new mechanosensitive player in
endothelial cell biology?

Surya Prakash Rao Batta, Marc Rio,
Corentin Lebot, Gervaise Loirand,
Anne-Clémence Vion

39

Modulation of KRAS oncogene activity by BCLxL: mechanistic aspects and therapeutical
implications

Nina Maya Belaid

40

Unravelling new genes and pathways in
sexual development

Mary L, Cauchoix A, Loget P, Gilot D,
Belaud-Rotureau MA, Jaillard S

41

Neutrophil function and bactericidal activity
against Staphylococcus aureus after cardiac
surgery with cardiopulmonary bypass

Mathieu Lesouhaitier, Murielle
Gregoire, Arnaud Gacouin, Valentin
Coirier et al.,

42

Bi-allellic variations of DISP1 in humans cause
a broad spectrum of midline anomalies

A. Lavillaureix, A. Kim, P. Rollier, C.
Dubourg et al.,

43

Structures of tmRNA and SmpB as they transit
through the ribosome

Gaetano D'Urso, Emmanuel Giudice,
Reynald Gillet

44

Genome-wide CRISPR screen of novel
regulators of the TGF-beta pathway in
hepatocellular carcinoma

Matthis Desoteux

45

Integrated pseudotime analysis of human
pre-implantation embryo single-cell
transcriptomes reveal the dynamics of lineage
specification

Alexandre Bruneau, Dimitri
Meistermann, Sophie
Loubersac, Laurent David

46

GZMB+ Bregs enriched in tolerant patients
inhibit T effector CD4+ CD25- responses

Nicolas Sailliet, Hoa Lê Mai,
Amandine Dupuy, Cynthia Fourgeux
et al.,

47

Reverse mode of the ATP synthase controls
the mitochondrial fission delay

Charlène Lhuissier, Naïg Gueguen,
Arnaud Chevrollier

48

Differentiation of induced pluripotent stem
cells in mature thymic epithelial cells for T cell
generation

Nathan Provin

49

Role of GTPase Rad in Nav1.5-related Brugada
syndrome

Cyrielle Jajkiewicz

50

Pharmacokinetics and oral absorption of
different lipid nanocapsules using
new quantitative FRET technique

N. Kaeokhamloed, V. Lebreton, J.
Béjaud, E. Roger, S. Legeay

51

Development and prospective validation of a
spatial dose pattern-based model predicting
acute pulmonary toxicity in patients treated
with volumetric arc-therapy for locally
advanced lung cancer.

Bourbonne V., Lucia F., Jaouen V.,
Bert J., Rehn M. et al.,

52

Post-Infarct Cardiac Remodeling Predictions
with Machine Learning (confidential)

Xavier Dieu, Floris Chabrun, Fabrice
Prunier, Alain Furber et al.,

53

Achieving Expert-Level Interpretation of
Serum Protein Electrophoresis through Deep
Learning Driven by Human Reasoning

Floris Chabrun, Xavier Dieu, Marc
Ferré, Olivier Gaillard et al.,

54
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Evaluation of in vivo efficacy of ferrocifen
loaded lipid nanocapsules on oavarian cancer

Abdallah Ladaycia, Elise Lepeltier,
Fariba Nemati, Gérard Jaouen,
Didier Decaudin, Catherine
Passirani

55

FROM A NON-TARGETED METABOLOMICS
APPROACH TO A TARGETED BIOMARKER
STRATEGY TO HIGHLIGHT THE USE OF
FORBIDDEN DRUGS

Cloteau C, Dervilly G, Kaabia Z,
Bagilet F, Delcourt V et al.,

56

Functions of the transcription factor pig1 and
DHN-melanin in Scedosporium apiospermum

Hélène Guegan, Kévin Ravenel,
Wilfried Poirier, Aymeric Delabarre
et al.,

57

Post-transcriptional controls of gene
expression in lens development and
pathologies

Matthieu Duot

58

Development and evaluation of new
instrumented assessments of bimanual
performance in children with neuromotor
disorders (confidential)

Marine Cacioppo

59

Study of the preventive effects of a
nutraceutical mixture of berberine, citrus and
apple extracts in Wistar rats subjected to a
highfat, high-sugar diet.

Siliman Misha M, Destrumelle S,
Desfontis J.C, Ouguerram K,
Mallem M

60

Cassandra Métivier, Patricia Le
Saëc, Séverine Marionneau-Lambot
et al.,

61

Effect of cholestyramine administration to
hypercholesterolemic ApoE deficient mice
during gestation on the development of
atherosclerosis in adult offspring.

Marina Habib, Chloé Chaine,
Mikael Croyal, Hassane Nazih,
Khadija Ouguerram

62

Fludioxil, a phenylpyrrole pesticide, induces
cytotoxicity in human neuroblastoma cell line.
(confidential)

Imen Graiet, Hiba Hamdi, Salwa
Abid-Essefi, Joel Eyer

63

An innovative automated method for routine
production of 68Ga- Macro Aggregated
Albumin

Frédérique Blanc-Béguin, Julien
Masset, Thomas Vergote, Peter Eu
et al.,

64

Vγ9δ2T cells show CAR-directed activity
against pediatric high-grade gliomas

Pauline Thomas, Hortense Alliot,
Béatrice Clémenceau et al.,

65

In vivo theranostic evaluation of a 64Curadiolabelled antibody in a murine model of
multiple myeloma (confidential)

31

Impact of endocrine disruptors on gonad
development using toxicogenomics and
predictive toxicology approaches

Indusha Kugathas, Thomas A.
Darde, Antoine D. Rolland and
Frédéric Chalmel

66

Haemochromatosis type 4: functional
analysis, locus-specific database and SLC40A1
gene cis-regulation to unsolve unexplained
hyperferritinemia

Kévin Uguen, Chandran Ka,
Marlène Le Tertre, Ahmad Elbahnsi
et al.,

67

Developing new approaches in the analysis of
cellular interactions in immune diseases

Thomas Laurent, Jerome Martin,
Ephraim Kenigsberg

68

Role of energy metabolism in the acquisition
of BRAFi resistance in metastatic melanoma

Cyrille Berra, Sébastien Corre,
Marie-Dominique Galibert

69

How swifts drink on the wing

Geoffrey Ruaux, Sophie Lumineau,
Emmanuel de Margerie

70

Role of regulatory RNAs in the intracellular
persistence of the pathogenic bacterium
Staphylococcus aureus

Maëliss Germain, Svetlana
Chabelskaya

71

Deep investigation on steroids metabolism
and biomarkers in livestock using innovative
high-resolution GC and LC-MS approaches
and molecular networks

Ting CHEN, Yann GUITTON, Bruno
LE BIZEC, Gaud DERVILLY

72

IN VITRO AND IN VIVO CHARACTERISATION
OF SENESCENCE MARKERS IN
OSTEOARTHRITIS

Mélina Georget, Caroline Vignes,
Julie Lesoeur, Cécile Boyer, Anais
Defois et al.,

73

Prediction for CRT-response by transthoracic
echocardiography: two methods for one
question – which is the best?

Arnaud Hubert, Alban Gallard,
Virginie Le Rolle
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Bmp6 gene invalidation in mice leads to a
significant bone loss, associated with hepcidin
deficiency and systemic iron overload
(confidential)

François Robin, Chloé Latour,
Daniel Chappard, Martine Ropert
et al.,

75

Investigation on the self-assembly of the NFLTBS.40-63 peptide and its interaction with gold
nanoparticles as a delivery agent for
glioblastoma (confidential)

Heba Alnemeh- Al Ali, Audrey
Griveau, Franck Artzner et al.,

76

TLR3 promotes venous thrombosis through
endothelial cell activation

Maria Najem, Virginie GourdouLatyszenok, Catherine Lemarie

77

Secretome changes distinguishing severe forms
of COVID from critical pneumonia not related to
SARS-Cov-2 infection

Angélique Blangy-Letheule,
Sandrine Bourgoin-Voillard,
Damien Habert et al.,

78

32

Cancer-associated fibroblasts mediate resistance
to apoptosis by supporting mitochondrial
pyruvate entry in triple-negative breast cancer
cells

Lisa Nocquet, Kévin Louault,
Ophélie Renoult, Jérôme
Bourgeais et al.,

79

Proprioceptive and Virtual feedback used in
Neurofeedback study for post-stroke motor
rehabilitation

Salome Le Franc, Isabelle Bonan,
Anatole Lécuyer, Mélanie Cogne

80

Pre and post-natal exposure to
organophosphorus flame retardants in France

Chupeau Z., Mercier F., Rouxel E.,
Le Bot B., Chauvet G. et al.,

81

BET inhibitors as treatment of acquired
resistance to CDK4/6 inhibitors in breast cancers

Florestan Courant, Yuna Landais,
Gwenola Bougras-Cartron, Elen
Goujon et al.,

82

Determination of antimicrobial residues
contamination for broiler feathers for animal
exposure assessment

Estelle Dréano, Michel Laurentie,
Dominique Hurtaud-Pessel and
Sophie Mompelat

83

Development of bioassays using the zebrafish
larva model to screen endocrine disruptors for
their involvement in pathological progression of
non-alcoholic fatty liver diseases

Hélène Le Mentec, Emmanuelle
Monniez, Antoine Legrand,
Maëlle Bescher, Dominique
Lagadic- Gossmann and Normand
Podechard

84

Pharmacokinetic study of a new pseudopeptide
antibiotic and its effects on a murin model of
osteoarticular Staphylococcus aureus infection

Jean Baptiste Mascary

85

HCMV infection in transplant recipients:
Frequencies and Phenotype of conventional
versus unconventional, HLA-E-restricted, antiHCMV CD8T cell responses

Amélie Rousselière, Laurence
Delbos, Maïlys Berthaume et al.,

86

MicroRNAs: novel environmental biomarkers of
exposure and effect

Rima Souki, Jérémy Amossé,
Dominique Lagadic-Gossmann,
Eric le Ferrec, Lydie Sparfel

87

Structure and ganglioside specificity of BK
Polyomavirus VP1 mutants observed in kidney
transplant recipients

Marie Sorin, Yan Liu, Nogc-Khanh
Nguyen et al.,

88

Development of innovative nanocomposite
hydrogels for the locoregional treatment of
Glioblastoma Multiforme (confidential)

Amel Djoudi, Rodolfo Molina
Pena, Clément Toullec et al.,

89

DESIGN OF INJECTABLE AND SELF-HEALING
BORONIC ACID-BASED HYDROGELS FOR A
MATERIAL-ASSISTED CELL THERAPY OF
OSTEOARTHTRITIS

Nathan Lagneau, Pierre Tournier,
Boris Halgand2 Francois Loll t al.,

90

Characterization of ubiquitin ligases interactions
using a modern protein-fragment
complementation assay

Natalia Lazarewicz, Ewa
Blaszczak, Robert Wysocki,
Gwenaël Rabut

91

Single cell RNA seq analysis of the bone marrow
immune micro-environment composition in
multiple myeloma

Jonathan Cruard

92

33

Endocrine disruptors play a crucial role by
disrupting liver metabolic function through lipid
accumulation in 3D hepatic cells (confidential)

Charbel Touma, Frederic Ezan,
Sophie Rose, Sophie Langouet

93

Cell therapy with human pluripotent stem cells
to treat severe hepatic insufficiency:
translational aspects (confidential)

Malika Gantier

94

Locoregional α-radioimmunotherapy using an
astatine (211At)-labeled anti-syndecan-1
antibody in a syngeneic glioblastoma mouse
model

Loris Roncali, Charlotte Roy,
Séverine Marionneau-Lambot,
Sébastien Gouard et al.,

95

Identification of new RNA G-quadruplex binding
protein regulating BCL-x alternative splicing and
use as a therapeutic target for cancers resistant
to chemotherapy

Ronan Le Senechal, Marc
Keruzoré, Alicia Quillévéré, Van
Trang Dinh, Marc Blondel

96

Control of cell proliferation by apical trafficking
in mouse intestinal organoids

Maela Duclos, Ophélie Nicolle,
Aurélien Bidaud-Meynard

97

Pre-return to work consultation and therapeutic
part-time work: Cross-sectional study on level of
knowledge and use by general practitioners in
France

Cyril Bègue, Lucille Desmidt,
William Bellanger, Christine
Tessier-Cazeneuve, Audrey Petit
and Anne-Laure Couturier

98

Development of multispecific assemblies of
Nanofitins with anti-tumor activities
(confidential)

Perrine Jacquot, Dominique
Heymann, Mathieu Cinier

99

Study of Early Meiotic Low Transcription (EMLT)
in mice using single-cell approaches

Edith Chan Sock Peng, Laura
Bellutti, Gabriel Livera, Antoine
Rolland, Frédéric Chalmel

100

De lineating human CD8+ regulatory T cells
heterogeneity

Céline Sérazin, Carole
Guillonneau

101

From human to yeast: which targeting strategy
for effective and selective anti-Candida Hsp90
inhibitors?

Célia Rouges, Pascal Marchand,
Patrice Le Pape

102
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1 - Paracaspase MALT1 regulates glioma cell survival by controlling endolysosome homeostasis.
Clément Maghe1, Kathryn A Jacobs1, Nicolas Bidère1, Julie Gavard1,2
1
2

Team SOAP, CRCINA, Inserm, CNRS, Université de Nantes, Université d’Angers, Nantes, France
Integrated Center for Oncology, ICO, St. Herblain, France

Glioblastoma Multiforme (GBM) is the most common and aggressive primary brain tumor in
adults, with a median survival of around 15 months. Despite classical treatment of surgical
resection followed by radiotherapy and chemotherapy, relapses remain inevitable. Glioblastoma
Stem-like Cells (GSC) are believed to be involved in initiation, resistance and recurrence of GBM.
Targeting this cell autonomous reservoir of aberrant cells could be of great interest for patient
probability of survival. In keeping with this idea, we recently reported a negative correlation
between the expression of the paracaspase mucosa-associated lymphoid tissue 1 (MALT1), a
protease previously involved in antigen receptor-mediated NF-κB activation and B-cell lymphoma
survival, with GBM patient probability of survival.
The in vitro knockdown of MALT1, as well as the in vitro and in vivo pharmacological inhibition of
MALT1 provoked a drastic reduction of patient-derived cell expansion. Pharmacologic and genetic
blockade of the MALT1 proteolytic activity increases endo-lysosome abundance, impairs
autophagic flux, and ultimately led to a lysosomal-mediated cell death in GSCs. In parallel, RNASeq analysis unveiled a potential role of MALT1 on mTOR activation in GSCs. mTOR activity, which
sustains GSCs expansion and is intimately linked to autophagy and lysosomal biogenesis, was
blunted upon MALT1 inhibition, as confirmed by mTOR delocalization out of its lysosomal hub.
Using an innovative technique of organelle purification termed LysoIP, we now aim at identifying
weaknesses of lysosomes in GSCs upon MALT1 inhibition.
Collectively, our findings describe a novel role of MALT1 in the regulation of lysosomal
homeostasis. Moreover, as MALT1 inhibition triggers death via a lysosomal-mediated mechanism
and mTOR inactivation, it therefore represents a novel therapeutic target for the eradication of
Glioblastoma Stem-like Cells. Further characterization of the lysosomes in this context might
unravel a new Achilles' heel in GBM.
Keywords: Glioblastoma, Lysosomes, MALT1, Autophagy, mTOR
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2 - Assessing microtubule dynamics inside the mitotic spindle of the C. elegans
one-cell embryo
Nina Soler1, Laurent Chesneau1, Loïc Le Marrec2, Jacques Pecreaux1
1
2

IGDR UMR 6290, CNRS, Univ Rennes
IRMAR UMR 6625, CNRS, Univ Rennes

The microtubules (MTs), core components of the mitotic spindle, display dynamic instability with
alternating growing and shrinking phases. MTs polymerize from centrosomes but can also
emanate from chromosomes. Furthermore, upon MT nucleation, γ-TURC caps the minus ends of
the MT. They can re-open and undergo depolymerization, creating treadmilling, provided that MTs
grow at the plus end in a coordinated way. These dynamics at the molecular scale impact the
spindle at the cellular scale. In particular, the MTs inside the metaphasic spindle display a poleward
flux (Mitchison et al. 1989, Maddox et al. 2002, Uteng et al. 2008). The one-cell embryo of
Caenorhabditis elegans (C. elegans) is an ideal model for observing such MT dynamics with
advanced microscopy. In this study, we aim to understand MT dynamics' contribution to the
spindle mechanics and ultimately function during cell division.
A well-establish method to investigates MT dynamics is Fluorescence Recovery After
Photobleaching (FRAP), relying, e.g., on fluorescent tubulin. Here, we bleached a band-shaped
region, 2.6 µm-wide, perpendicular to the spindle axis and observed a half-recovery after 31 ± 12
s (mean ± SD, N=8 embryos). Notably, the tubulin diffusion phenomenon alone does not account
for the recovery inside the spindle as the half-recovery in the cytoplasm is achieved after 7 ± 7 s
(N=8 embryos). Secondly, to investigate this slower recovery mechanism, we analyzed the
bleached region's borders. Surprisingly, we observed that the recovery fluorescence fronts on the
region sides moved inwards, both on the centrosome and chromosome sides. The MT nucleation
and growth from the centrosomes could account for the former front, while for the latter, we
hypothesized that an MT flux inside the spindle came from the kinetochore. To go further, we
photoconverted a similar region, and, unexpectedly, the sides did not move when
photoconversion happened close to the metaphase to anaphase transition. It might correspond
to MT stabilization before the anaphase onset (Labbé et al., 2004). We hypothesize that our results
could arise from MT growth from the centrosome, treadmilling from kinetochores (although MT
are likely not long enough to reach the centrosome), and MT in a (relative) stable state. Finally,
when bleaching close to the kinetochore, we observed that the front on the chromosome side
moved faster in the posterior spindle-half compared to the anterior one. However, the spindle
appeared symmetric in fluorescence. It suggests a link between the MT dynamics and the spindle
mechanics as the centrosomes undergo a stronger pulling on the posterior side (Labbé et al. 2004,
Grill et al. 2003).
Keywords: Microtubule dynamics, Metaphasic spindle, Spindle mechanics, Fluorescence recovery,
Assymetric division
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3 - Impact of cell volume on the evolutionary strategies of eukaryotic cells
Akanksha Jain1, Damien Coudreuse1
1

University of Rennes 1

Cell volume is a fundamental characteristic of living cells. In multicellular species, it defines tissue
architecture and contributes to the overall shape and size of the organism. At the single-cell level,
it impacts internal biochemistry and the interaction of cells with their environment. Strikingly,
eukaryotic cells have evolved towards a broad range of volumes and shapes. However, our
understanding of the way cell size is regulated and how cell volume and long-term adaption may
be linked remains limited. Interestingly, experimental evolution using Escherichia coli has shown
that evolved clones often present an increased cell size in association with their improved
proliferation rate. Furthermore, preliminary data from our team using the fission yeast
Schizosaccharomyces pombe indicates that this may also be true in eukaryotes. For my PhD
project, I aim to understand whether the volume of a cell plays a role in its evolutionary strategy
when exposed to challenging environments. To investigate this, I take advantage of the fission
yeast, a simple but powerful genetic model that remains one of the most widely used systems for
deciphering cell size regulation. Specifically, I take a unique approach to assess whether cell
volume is a driver of evolutionary processes. To this end, I perform experimental evolution assays
using genetically identical fission yeast cells that are manipulated by chemical genetics to harbor
distinct initial volumes. My strategy is to evolve these cells in various deleterious environments
and characterize both the genotypes and phenotypes of the evolved clones that emerge from
these experiments. This will allow me to determine whether the initial size of a cell delineates how
it adapts to adverse conditions in the long term. My work relies on a range of methodologies, from
the use of a state-of-the-art experimental evolution system, eVOLVER, to applying a novel
microfluidic-based technology for the accurate determination of cell volume. Altogether, my
studies will bring novel insights into the potential interplay between cell size and evolution.
Keywords: Cell volume, Experimental evolution, Yeast
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5 - Comparison of multiple dynamic predictive accuracies
Clémence Moreau1, Jérémie Riou2, 3, Marine Roux1
1

HIFIH, UPRES 3859, SFR 4208, Angers University, France
MINT, UMR INSERM 1066, CNRS 6021, Angers University, France
3
Methodology and Biostatistics Department, Delegation to Clinical Research and Innovation,
Angers University Hospital, France
2

In the clinical environment, due to recent technological advances, more and more information can
be collected during the patient follow-up. Dynamic models are particularly well adapted for the
analysis of this type of data, allowing some potential changes in the follow-up to be taken into
account. In particular, this makes it possible to obtain more accurate predictions by updating the

a

available information throughout the patient monitoring. Blanche et al. have developed some
mathematical tools to quantify and compare the effectiveness of dynamic predictions. Dynamic
versions of the Area Under the ROC Curve (AUC) and the Brier score are used for quantification
and some tests are provided for comparison. Nevertheless, only two predictions can be compared,
which may be too restrictive in a clinical context. Here, we propose a new procedure, based on

a

dynamic AUC or Brier score of Blanche et al. , which allows multiple comparisons. First, we want
to assess if at least one of the accuracy of the considered dynamic predictions differs from the
others at a fixed prediction horizon time. Under the null, we proved that our statistical tests
converge to a gamma law. Then, if the test is significant, post-hoc tests were conducted to find
where the differences occurs, which entails a multiplicity issue. To address this point, based on

b

Blanche et al. , the Shaffer’s procedure was used to strongly control the Family-Wise Error Rate
(FWER). Performances of our new testing procedure were assessed by simulations. For two

a

predictions, a power closed to Blanche et al. was reached. In all studied scenarios, the FWER
control was checked. Moreover, a motivating application in hepatology will be presented. We aim
at identifying the most appropriate biomarker to predict liver-related complications of patients
with liver fibrosis. The new procedure will select it among a set of candidate biomarkers while
controlling the probability to make at least one false discovery. Finally, this work allows to
compare more than two dynamic predictive accuracies and will available through an R package as
soon as these results are published.
Keywords: dynamic prediction, dynamic AUC, dynamic Brier score, survival analysis
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6 - Preventive effect of commensal E. coli against intestinal colonization by
carbapenemase OXA-48 producing E. coli
Murad Ishnaiwer1, Michel Dion1 and Eric Batard1
1

Microbiota, Hosts, Antibiotics and Bacterial Resistance (MiHAR) Institute for Health Research 2
(IRS2) Nantes University
The gut is a reservoir of multidrug resistant organisms (MDRO), asymptomatic intestinal
colonization by MDRO may evolve to infections and death, and to contamination of the
environment and healthy and diseased subjects. Our research team is focusing on new
alternatives to antibiotics, these are particularly by the use of beneficial bacterial strains that has
no toxicity for humans.
Administration of commensal E. coli seems promising for eradicating a multidrug-resistant
pathogen. Escherichia coli is a facultative anaerobe in the mammalian GI tract, it helps to make an
anaerobic environment by consumption of oxygen and thus maintain stable microbiota. Several
studies have reported the possible contribution of commensal E. coli in preventing colonization of
some MDRO through the competition of nutritional niches and sites.
It was observed by our qPCR analysis of feces microbiota for decolonized mice at dpi0, that they
present bacterial species different from those of the colonized mice and in particular E. coli. Thus,
the objective of this study was to test the capacity of a mouse isolated commensal E. coli to
eradicate the digestive colonization of OXA48 producing MDR E. coli in a mouse model.
In order to test the possible efficacy of this bacteria, in-vivo experiments have been conducted
(n=42). 5 groups of mice (control (n=12) ,3 commensal E. coli strains (n=6/each), commensals
combination (n=12) were orally gavaged with MDR E. coli (6 log10 CFU), while only the treatment
group mice were gavaged with commensals E. coli (7 log10 CFU) one day before MDR E. coli
inoculation.
Results showed that in comparison with control mice, all treated mice (100%) have lower titers at
1- and 2-day post inoculation (dpi) (-2-3log), while from 1 to 12 dpi, only (25%) have lower titers
for the commensal’s combination and (8%) for the individual strains. Further manipulations are in
progress to figure out the possible preventive effect for commensals against MDR E. coli,
moreover, qPCR analysis is also required to help to understand the taxon’s associated with E coli
persistence in microbiota.
To our knowledge this is the first study that illustrates the preventive effect of this bacterium
against MDR E. coli mice intestinal carriage.
Keywords: multidrug resistant organisms (MDRO), commensal E. coli, E. coli OXA48
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7 - Metabolic signature of exercise: A metabolomic study in peripheral artery
disease (PAD)
Wendsèndaté Yves Sempore1, Juan Manuel Chao De La Barca2, Pascal Reynier2, Téné Marcelline
Yameogo3, Pierre Abraham4
1

Centre MURAZ, National Institute of Public Health, Bobo Dioulasso, Burkina Faso
Biochemistry and Molecular Biology Laboratory, University Hospital of Angers, Angers, France
3
Internal Medicine, Nazi BONI University, Bobo Dioulasso, Burkina Faso
4
Vascular Medicine Department, University Hospital of Angers, Angers, France
2

Background: The prevalence of peripheral artery disease (PAD) increases with age and is
responsible for painful walking impairment due to exercise-induced ischemia. It profoundly affects
the patient quality of life. A better knowledge of the blood biological consequences of these
exercise-induced ischemic events in LEAD may improve the disease management. We here
explored the PAD post-exercise metabolomics profile in patients referred for a treadmill oximetry
test (TcPO2).
Methods: Ischemia was estimated through the sum of DROPs (limb TcPO2 changes minus chest
TcPO2 changes) at buttocks, thighs and calves. Targeted metabolomic analyses measuring 150
metabolites were performed on a few microliters blood samples taken at the earlobe at rest and
three minutes after exercise.
Results: Maximum Walking Distance (MWD) was 290 [120-652] m, Ankle Brachial Index (ABI) was
0.67 ± 0.17. Supervised paired partial least squares discriminant analysis based on 23,345 models
showed good predictive performance for test sets with a median area under the receiver
operating characteristic (AUROC) of 0.99 and a p-value of 0.00049. The best discriminant
metabolites contributing to the model included a subset of 71 (47%) of the 150 accurately
measured metabolites in the plasma. Four of these metabolites showed post-exercise decreased
concentrations, whereas all the other metabolites had increased concentrations. In addition, 16
of these metabolites were found to correlate with one or more severity scores (ABI, DROP, MWT
and WELCH scores) of the PAD.
Conclusion: Our results provide new insights into the biological changes that accompany exercise
in PAD and contribute to a better understanding of walking impairment pathophysiology in PAD,
highlighting new candidate biomarkers.
Keywords: Walking impairment, exercise, metabolomic profile
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8 - The long non coding RNA SAMMSON is a regulator of chemosensitivity and
metabolic orientation in doxorubicin resistant breast cancer cells
Charlotte Orre1, Seyedeh Tayebeh Ahmadpour2, Jean-Francois Dumas2, Salim Khiati, Naïg
Gueguen1, Arnaud Chevrollier1, Valérie Desquiret-Dumas1
1
2

MITOVASC Unité CNRS 6015/INSERM U1083 Equipe Mitolab, Angers
Nutrition, Croissance et Cancer UMR1069, Tours

Despite improvement in therapeutic panel in breast cancers, tumor relapse and chemoresistance
remain major issues in patient outcomes. Cancer cells possess a metabolic plasticity that is
essential for the rapid adaptation to the tumoral microenvironment and to cellular stress induced
by chemotherapy. Chemoresistant cancer cells modify their energy metabolism by adapting their
mitochondrial activity. All the mechanisms and actors involved in this phenomenon, are still largely
unknown. Recently, long non-coding RNA (lncRNAs) have emerged as important regulators of
cellular metabolic orientation.
In the present work, we determined the lncRNA expression signature of breast cancer cells
sensitive (MCF-7) and resistant (MCF-7dox) to doxorubicin treatment. Among the lncRNA
differentially expressed, SAMMSON, overexpressed in MCF-7dox cells, especially held our
attention. We further addressed the role of this lncRNA on metabolic orientation and
chemoresistance of MCF-7dox cells.
Silencing of SAMMSON expression by siRNA in MCF-7dox cells revealed a metabolic rewiring with
a decrease of glycolytic metabolism and an enhancement of oxidative metabolism with an
increase in cellular respiration. Our results also suggested that SAMMSON silencing impacted
mitochondrial replication, transcription and translation and targets Cx I by increasing its activity
and decreasing ROS production. Interestingly, silencing of SAMMSON in MCF-7dox cells also
induced a decrease in chemoresistance. These results highlight a role of SAMMSON in the
metabolic adaptations leading to the development of chemoresistance in breast cancer cells.
Targeting SAMMSON could represent an interesting therapeutic strategy to decrease the
metabolic plasticity found in chemoresistant cells.
Keywords: mitochondria, metabolic reprogramming, SAMMSON lncRNA, chemoresistance
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9 - Full field-OCT imaging for intestinal organoid characterization and function
Killian Hillion1, Yevgueniya Simon1, Lisa Brossard1, Tony Durand,1 Michel Neunlist1, Maxime Mahe2
1

Inserm UMR 1235 - TENS, University of Nantes
Inserm UMR 1235 - TENS, University of Nantes, Inserm / Division of Pediatric General and
Thoracic Surgery, Cincinnati
1

Introduction: Optical Coherence Tomography (OCT) is an imaging technique that uses lowcoherence light to capture micrometer-resolution, two- and three-dimensional images from
within optical scattering media. A specific configuration called Full-Field-OCT (FF-OCT) is currently
being used as a non-invasive method to characterize biological samples without the need of
immunostaining. Herein, we addressed if FF-OCT could be used to characterize intestinal epithelial
organoids.
Methods: Intestinal adult organoids were generated by isolating crypts from C56BL/6 mice
jejunum and colon. Organoids were grown for 6 days and were imaged using FF-OCT. FF-OCT
imaging and dynamic acquisition were performed and compared to immunohistochemistry of
organoid structure. Finally, a forskolin-induced swelling assay was realized and imaged under the
FF-OCT microscope to assess intestinal organoid epithelial function.
Results: Full-field optical coherence tomography enabled visualization of organoid epithelium and
lumina. Classical FF-OCT acquisition highlighted typical apical structures of jejunal and colonic
epithelia. Further dynamic imaging demonstrated the presence of luminal content with defined
imaging properties. Finally, the swelling assays confirmed the presence of fluid movements inside
the lumen of organoids upon stimulation with forskolin.
Conclusion: Full-field optical coherence tomography offer an opportunity to visualize intestinal
organoids without staining. This imaging modality allows for structural and functional
characterization of organoids. A deeper analysis of FF-OCT images could provide us with new
information on intestinal organoid cellular and dynamic movements.
Keywords: Optical Coherence Tomography, Intestinal Organoids, Intestinal epithelium, OCT
imaging
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Introduction: ADAMTS and ADAMTS-like proteins are involved in microenvironment remodelling
and are now considered as new potential therapeutic targets in numerous diseases. However, the
characterisation of these proteins is still under progress and it is necessary to develop new
approaches for their functional annotation [1]. The high number of genes, the multi-domain
structures of the proteins and the lack of experimental data challenge the conventional
approaches used for protein functional characterization. We propose here a new method adapted
to multi-paralog and multi-domain protein sequences based on module decomposition and
phylogenetic inferences, in order to identify functional protein regions. Our purpose is to identify
conserved modules (i.e. a set of ungapped conserved sequence regions, shared by at least 2
sequences) and to characterise the function (i.e. protein-protein interaction) associated to these
conserved modules, while dealing with phylogenetic uncertainty and sparse knowledge as best as
possible.
Methods: Our method is based on two of the most widely used methods for functional prediction,
namely the sequence conservation and the phylogenomics inference. The principle of our method
is to segment without a priori protein sequences in modules, then to infer protein-protein
interactions (PPI) in par- allel of conserved module phylogeny, and to integrate both on a common
gene phylogeny. This method combines and integrates multiple phylogenetic inference strategies;
1) gene phylogeny inference, 2) ancestral modules composition inference using Domain-GeneSpecies (DGS) reconciliation [2] and 3) inference of function (using ancestral scenario
reconstruction [3]). The final pipeline allows us to identify changes in module composition
occurring at the same time than protein-protein interactions. We hypothesize that, during
evolution, the modules gained at the same time than a protein-protein interaction might be
implicated in this interaction.
Results and Perspectives: This new strategy is implemented as a pipeline allowing to correlate the
conserved sequence mod- ules and the functions evolution in order to identify the co-appearance
of conserved modules and functions. Applying this method to ADAMTS-TSL proteins permits us to
retrieve a region of the protein previously known to be involved in COMP-ADAMTS7 [4] proteinprotein interaction (PPI) but also new modules that co-occur with the gain of this PPI but were not
previously known to be involved in this function.
Keywords: ADAMTS, functional motif, evolution, phylogenetic reconciliation, function
characterization

43

11 - Association between Persistent Organic Pollutants and In Vitro
Fertilization outcomes
Tiphaine Lefebvre1, Thomas Freour1, Stephane Ploteau1, Jean-Philippe Antignac2, German CanoSancho2
1
2

CHU Nantes
LABERCA

The impact of environmental chemicals like persistent organic pollutants (POPs) on reproductive
health is still poorly understood, despite the high associated societal and economical costs. The
aim of this study was to evaluate the association between internal chemical exposure levels of
perfluoroalkylated substances (PFAs), polychlorinated biphenyls (PCBs) and organochlorine
pesticides (OCPs) and In Vitro fertilization (IVF) outcomes. To this end, 136 women undergoing IVF
at the Assisted Reproductive Center University Hospital from Nantes were prospectively enrolled
between June 2019 and June 2020, providing samples of serum and follicular fluid. Fourteen PFAS
were analysed in serum and 14 PCB and 25 OCP were analysed in follicular fluid using liquid and
gas-chromatography coupled to mass spectrometry. Poisson regression models were used to
explore the links between POPs and IVF outcomes, adjusting for confounding variables like body
mass index, female age or ovarian reserve (Anti-Mullerian Hormone). We considered either the
IVF biological outcomes (i.e. oocyte retrieved, maturity rate, fertilization rate, number of utile
embryo, Day 5 Blastocyst usable rate [D5BUR]) and the IVF clinical outcomes (i.e. pregnancy rate,
clinical pregnancy rate nor live birth rate). The results showed no significant associations between
PFAS and most IVF outcomes, with few exceptions. For instance, the number of utile embryo was
positively associated with the levels of PFNA (β [95% Confidence Interval] 0.26 [0.03-0.50], p=
0.027) and PFDA (β 0.21 [0.00-0.42], p=0.05). In turn, no significant association was found between
exposure to PCB or OCP and the maturity rate, fertilization rate, D5BUR, implantation rate nor
clinical pregnancy rate. Negative associations were reported between number of oocyte retrieved
and level of PCB 123 (β -0.09 [-0.16; -0.01], p=0.02) and γ-HCH (β -0.04 [-0.07-0.01], p=0.004), and
between number of utile embryo and PCB 138 (β -0.28 [-0.52- 0.04], p=0.02), PCB 167 (β -0.23 [0.51 -0.01], p=0.04), PCB 118 (β -0.252 [-0.46; -0.04], p=0.02) and trans-nanochlor (β -0.22 [-0.40
-0.04],p=0.02). Positive associations were reported between PCB 52 and the number of utile
embryo (β 0.24 [0.08-0.40], p=0.004) or the number oocyte retrieved (β 0.09 [0.00-0.17], p=0.04),
also associated positively with PCB 189 (β 0.11 [0.00-0.21], p=0.04). Our results confirm that
women undergoing IVF are exposed to complex mixtures of POPs. These findings suggest that
despite some POPs may impair transitory intermediary IVF outcomes (i.e. number of oocyte or
number of utile blastocysts after IVF), the overall process may not be affected as shown by the
null effects on live birth rates. In any case, the results should be considered with caution due to
the low sample size urging for further studies with larger sample size and considering the ‘cocktail’
effect.
Keywords: Persistent Organic pollutants; biomarkers; PFAs; PCB; pesticides; In Vitro Fertilization;
female infertility
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Prion diseases like Creutzfeldt-Jacob disease are infectious, rare, incurable and fatal
neurodegenerative diseases [1]. These diseases are protein misfolding diseases (PMDs), in which
the responsible agent is the prion protein PrP. The PrP protein exists under two conformations:
the physiological protein called PrPC and the pathological one called PrPSc. In some conditions,
PrPC undergoes a conformational change giving rise to its isoform PrPSc, which β-sheet
enrichment induces its aggregation into neurotoxic amyloid fibers [2]. The mechanisms by which
PrPSc conformation is propagated are still poorly understood and no treatment is currently
available for these fatal diseases. Finding anti-prion drugs is therefore one of our main objectives.
Using a therapeutic repositioning strategy, we identified the anti-prion activity of flunarizine, a
FDA-approved drug able to cross the blood-brain barrier and used to treat migraines with few side
effects. We showed that flunarizine is able to reduce PrPSc propagation in cell culture and in brain
(cerebellum) slices culture, and to increase the survival of prion-infected mice. The relevant antiprion activity of flunarizine led us to carry out an in-silico screening on the basis of the structure
of flunarizine in order to select structural analogues of this molecule. Using this approach, 30 FDAapproved drugs were selected. We tested their anti-prion activity and showed that 17 out of 30
molecules exhibited an anti- PrPSc activity in cell culture. 6 out of the 7 most active molecules in
vitro were active against PrPSc in brain slices culture.
Prion diseases belong to the large group of PMDs, which include several other diseases like
Alzheimer diseases, Parkinson diseases and oculopharyngeal muscular dystrophy (OPMD).
Similarly to prion protein PrPSc, the proteins involved in these PMDs (Aβ and tau proteins for
Alzheimer diseases, α-Synuclein for Parkinson diseases and PABPN1 for OPMD), undergo a
conformational change, become rich in β-sheets, aggregate into amyloid fibers and propagate
their pathogenic conformation in a “prion- like” manner [3, 4]. We then sought to evaluate the
therapeutic potential of the anti-prion drugs we identified previously in OPMD models. OPMD is
a rare genetic neuromuscular disease for which there is no pharmacological treatment currently
available. OPMD is characterized by PABPN1 aggregates in the nuclei of patient muscle cells [5, 6].
Our data showed that flunarizine and its most active anti-prion derivatives were able to reduce
PABPN1 aggregation in cell and Drosophila OPMD models. Taken together, our results highlight
the therapeutic potential of anti-prion molecules to treat other protein misfolding diseases.
Keywords: Prions, Protein Misfolding diseases, therapeutic repositioning strategy
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The Covid-19 pandemic has served as a reminder of the importance of maintaining adequate
indoor air quality to reduce the risk of propagation of viral particles. The study of the behaviour of
microbial aerosols in indoor air highlights several obstacles, particularly at the sampling stage. The
major constraints of the available bioaerosol samplers is the sampling time. Indeed, these
samplers allow samples to be taken from about ten minutes to several hours. However, the
contamination of indoor air, and particularly that of offices, is dependent on human activity or
occupation.
This study focuses on air handling unit (AHU) filters which are in place for a period of several
months and which collect and accumulate aerosols.
The aim of this study is to use the extraction filters of AHUs and to develop an analytical
methodology to identify microbial contaminants in indoor air.
In this study, an AHU located in a low-energy building of IMT Atlantique Nantes was instrumented.
The AHU consists of two compartments, one that treats the supply air to the office spaces and
another that treats the exhaust air from the offices before expelling it outside. Each compartment
has two ePM1 60% efficiency glass fibre bag filters placed in parallel.
The methodology developed is to use filter media disc (FMDs) of the same type as the filters. These
FMDs are attached to the inlet of the extraction filter bags. The method used allows for the sterile
recovery of these FMDs without altering the filter. They are collected monthly for a period of 12
months and analysed to quantify the microorganisms that have been collected by the filter.
Analyses of these FMDs include microbiological culture techniques to determine the amount of
culturable microorganisms. Other molecular biology analyses such as qPCR and metabarcoding
sequencing will be used to investigate the accumulated microbiological diversity.
Finally, samples are taken in the offices and in the ventilation duct of the AHU. The objective is (i)
to determine the fractional efficiency of the filters with respect to PM and microbial aerosols, (ii)
to determine the families of microorganisms collected by the filters (bacteria, viruses, fungi), (iii)
to investigate the effect of climatic conditions and occupancy of the offices on the microbial
aerosols.
Keywords: Microbiological air quality, Offices, Air Handling Units, Filters, Microbial aerosols
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The intestinal microbiota contains intestinal bacteria ten times more present than the cells lining
the intestinal epithelium. These bacteria include commensal (beneficial) and opportunistic
pathogenic flora. In a healthy patient, commensal and pathogenic flora are in equilibrium,
corresponding to a state of eubiosis. However, under certain conditions, this balance can be
broken leading to dysbiosis. It has been shown that dysbioses associated with iron
supplementation promote the emergence of pathogenic bacteria such as enterobacteria and
decrease beneficial bacteria including Bacteroides. The strains of Salmonella enterica Heidelberg
and Bacteroides fragilis ATCC 25 285 were selected in our study to represent these families of
bacteria. To understand the close link between these two bacteria within the intestine, the team
set up a tri-cellular model mimicking the intestinal epithelium, including an apical and basal pole
in order to study the translocation of S. enterica Heidelberg, the virulence characteristic of
enterobacteriaceae allowing the spread of this pathogenic bacterium. Under conventional
conditions of intestinal infection, S. enterica Heidelberg was incubated in the presence of B. fragilis
or its supernatant. The data showed that the F3 and F4 fraction were the most biologically active.
The search for molecular candidates, particularly metabolites, began with analyses of LC-MS/MS
in the different fractions as well as in the complete supernatant. The analyses then made it
possible to target 25 molecules contained in the active fractions, among them, two molecules
identified and therefore labelled by the MS/MS spectral databases. In addition, these two
molecules were of biological interest. Bacteroides fragilis produces bioactive molecules in its
culture medium against the virulence of S. Heidelberg.
Keywords: Microbiota, Translocation, Metabolites
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Background: The impact of basal core promoter (BCP)/pre-core (PC) mutations in the natural
course of hepatitis B infection and in the severity of liver damage has not yet been clearly
established. The A1762T/G1764A double mutation in BCP region of the hepatitis B virus (HBV) is
associated with severe hepatic lesions while the association of G1899A mutation (located on PC
region) with the double mutation would appear to significantly reduce the risk of severe hepatic
fibrosis. Previous studies showed that serum levels of some biomarkers (cytokines, growth factors,
enzymes …) would be associated with fibrosis severity. The aim of the study is to measure some
fibrosis markers in 79 HBV surface antigen positive carriers in France and to assess relationships
between these biomarkers and BCP/PC mutants with consideration of the stage of fibrosis
(METAVIR scoring system: F0 [no fibrosis] to F4 [cirrhosis]).
Methods: The serum levels of resistin, transforming growth factor beta type 1 (TGF-β1), matrix
metalloproteinases (MMP-1), tissue inhibitors of MMP-1 (TIMP-1), Collagen Ia1 and platelet
derived growth factor (PDGF-BB), markers known to be involved in the process of hepatic fibrosis,
were assayed. The patients were classified as having severe (≥ _F3) or non-severe fibrosis (<F3).
Results: Patients with severe fibrosis showed significantly increased levels of serum resistin
compared to patients with non-severe fibrosis (p<0.05). In contrast, high serum TGF-β1 and PDGFBB levels were observed in patients with non-severe fibrosis (p<0.05). TGF-β1 levels were
significantly differently distributed according to mutations profile (p<0.05). Binary logistic
regression analysis in patients with fibrosis stage and BCP/PC mutations data showed that the
serum level of PDGF-BB (p=0.002), TIMP-1 (p=0.001) and mutation profile were independently
associated to advanced fibrosis. Thus, a higher level of TIMP-1 was associated with advanced
fibrosis whatever the mutation status while a higher level of PDGF-BB would be associated with
moderate fibrosis for patients infected by virus harboring the A1762T/G1764A double mutation
or both the A1762T/G1764A double mutation and the G1899A mutation. The correlations
between the serum levels of biomarkers according to the mutation profile showed different
correlations profile suggesting an impact of BCP/PC mutations (especially double mutation) on the
secretion of biomarkers serum levels.
Conclusions: Based on these findings, it seems important to consider the virus and in particular
the BCP/PC mutations to use fibrosis markers for predicting fibrosis. Our results suggest a possible
impact of A1762T/G1764A mutation on biological process related to TGF-β1 and PDGF-BB. Despite
their importance in the progression of liver fibrosis, these markers do not seem to be an attractive
non-invasive strategy for predicting fibrosis because of their variability, especially in HBV infection
with BCP/PC mutants. Keywords: liver fibrosis; chronic hepatitis B; fibrosis biomarkers; basal core
promoter mutation; precore mutation.
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Background: The inherent risk of agranulocytosis associated with clozapine requires the
realization of weekly white blood cell monitoring (WBCM) during the 18 first weeks of treatment.
The aim of this study was to assess the compliance with WBCM during clozapine initiation for
schizophrenia and Parkinson's disease (PD) subjects.
Research design and method: The analysis was conducted using SNDS data on a cohort of new
users of clozapine in 2018. We analyzed all reimbursements for WBCM from 2 weeks before the
index date to 18 weeks after (optimal monitoring during hospitalization was assumed). The
primary outcome was the proportion of good realization of WBCM according to different
thresholds of completion (70%; 80%; 90%). Descriptive and comparative analyses with chi-squared
test or Student's t-test were performed.
Results: Two hundred and ninety-six subjects were included. Rates of patients with WBCM
realization over 70%, 80%, and 90% of WBCM expected were, respectively, 78.1%, 70.0%, and
56.9% for subjects with schizophrenia and 71.3%, 63.2%, and 47.8% for PD subjects. Only
hospitalization during the follow-up period for schizophrenia subjects was significantly associated
with good WBCM realization.
Conclusions: We observed rather good results for compliance with clozapine initial monitoring.
Other studies are needed to confirm our results.
Keywords: Clozapine, Parkinson’s disease, health insurance database, schizoaffective disorder,
schizophrenia
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We report new evaluations of ruthenium (II) polypyridyl complexes [Ru(II)] used as
photosensitizers (PS) for antibacterial photodynamic therapy (aPDT), by making use of a
specifically adapted illumination set-up allowing to investigate various experimental conditions.
Recently, we conducted a structure-activity study considering 17 derivatives of [Ru(II)] and a panel
of clinical strains of either Gram-positive or Gram-negative bacteria featuring various virulence
and antibiotic resistance profiles [1]. The molecular engineering of these PS was shown to strongly
impact on their photo- physical/physico-chemical properties and in turn their potency for bacterial
photo-inactivation. Notably, the polar and amphiphilic characters of asymmetric complexes were
associated with a higher affinity for bacteria and a greater aPDT efficiency. This emphasized the
potential of such PS to overcome antimicrobial resistance.
Here, we focused on a subset of [Ru (II)] with the aim to learn further details about bacterial photoinactivation, under a wider variety of experimental conditions than considered before [1]. For this
purpose, we first designed and characterized a custom built robust experimental system dedicated
to perform “top-and- bottom” illumination thanks to two wide (310 x 310 mm) panels (each
incorporating 255 14W pure blue LEDs; : 450-470 nm) facing each other at adjustable distances.
A homogenous illumination field was thus obtained over wide areas, with for instance less than
10% variation of the light power measured in different locations at the surface of a standard (128
x 86 mm) 96-wellplate. The temperature increase as a function of illumination time was found to
be moderate and negligible in every case. Light transmittance through liquid samples of various
volumes, turbidities, and compositions was assessed, showing the benefit of “homogeneous topand-bottom” illumination. All combined, these trials qualified our system for a controlled
screening under multiple experimental conditions. It was then used to investigate the antibacterial
photodynamic effect of a subset of [Ru (II)], when varying parameters related to light and
environmental conditions. The experimental protocol proved to be reproducible and efficient,
thanks to both the number of tests performed in parallel and the requirement of only few and
short (5 min each) successive irradiations. This confirmed the relevance of aPDT with [Ru
(Phen)2(Phen-T-Fluorenyl)](PF6)2 (1) as identified in our previous study that used less optimized
illumination set-ups [1]. It also allowed to detail the contribution of parameters (such as the
osmotic strength and composition of surrounding medium) to bacterial photo- inactivation. In
conclusion, beyond the obvious importance of the molecular engineering of [Ru (II)], this work
corroborates that multiple conditions must be met to reach optimal activities using these PS for
aPDT.
Keywords: aPDT; illumination set-up; in-depth assessment; ruthenium polypyridyl complexes
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Breast cancer screening benefits from the visual analysis of multiple views of routine
mammograms. As for clinical practice, computer-aided diagnosis (CAD) systems could be
enhanced by integrating multi-view information. In this work, we propose a new multi-tasking
framework that combines craniocaudal (CC) and mediolateral-oblique (MLO) mammograms for
automatic breast mass detection. Rather than addressing mass recognition only, we exploit multitasking properties of deep networks to jointly learn mass matching and classification, towards
better detection performance. Specifically, we propose a unified Siamese network that combines
patch-level mass/non-mass classification and dual-view mass matching to take full advantage of
multi-view information. This model is exploited in a full image detection pipeline based on YouOnly-Look-Once (YOLO) region proposals. We carry out exhaustive experiments to highlight the
contribution of dual-view matching for both patch-level classification and examination-level
detection scenarios. Results demonstrate that mass matching highly improves the full-pipeline
detection performance by outperforming conventional single-task schemes with 94.78% as Area
Under the Curve (AUC) score and a classification accuracy of 0.8791. Interestingly, mass
classification also improves the performance of mass matching, which proves the
complementarity of both tasks. Our method further guides clinicians by providing accurate dualview mass correspondences, which suggests that it could act as a relevant second opinion for
mammogram interpretation and breast cancer diagnosis.
Keywords: Computer-aided diagnosis, Mass detection, Dual-view matching, Siamese networks,
Information fusion
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Background: Solid tumors grow in three-dimensions (3D) in the body, but the mechanisms
involved in the initiation, progression, drug resistance and disease recurrence of cancer are
traditionally investigated through adherent monolayer (2D) in vitro cellular models. However, an
increasing number of evidences underlines the suitability of 3D culture to study cancer. Among 3D
culture methods, spheroids are easy to generate and use. These models could help investigate the
mechanisms of tumor escape, such as cancer cell dormancy or stemness.
Purpose: The aim of the study was to develop an in vitro culture model for characterizing the
impact of the microenvironment on osteosarcoma cell dormancy.
Methods: Human osteosarcoma (MNNG/HOS), Glioblastoma (U251), colorectal adenocarcinoma
(LnCaP) and lung adenocarcinoma (A549) cell lines were culture in 3D by using liquid overlay
technique (LOT) and hanging drop (HD). Spheroid morphology was studied by microscopy.
Dormancy was assessed by staining the cells with the lipophilic dye DiI. DiI+ cells were considered
as dormant cells after long-term culture. Proliferative properties, stemness and gene expression
were assessed by flow cytometry, immunohistofluorescence and NanostringTM approaches
respectively.
Results: Among the cell lines assessed, 7 grew spontaneously in 3D. HD allowed a faster
aggregation of cancer cells than LOT, even if spheroids generated by either method had the same
size and shape. The speed at which MNNG/HOS spheroids were able to merge with each other
was proportional to the duration they spend in 3D culture before being put together.
Transcriptomic analyses revealed a significant downregulation of 18 genes between DiI- and DiI+
MNNG/HOS cells.
Conclusion: 3D cultures facilitate the maintenance of dormant cancer cells characterized by less
proliferation properties (DiI+ staining) and by differential gene expression compared to
proliferative cells (DiI-).
Keywords: cancer, 3D culture, cell dormancy, spheroid
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Cardiac electrical activity in mammals is under the control of ion channels responsible for the
generation of ionic currents. In particular, the voltage-gated sodium channels NaV1.5 are
responsible for generating an inward transient sodium current (INa), which is responsible for the
rapid depolarization of the cardiac action potential. However, a small proportion of these NaV1.5
channels inactivate slowly to generate a late sodium current (INaL), which regulates the duration
and shape of the action potential. The role of post-translational modifications, such as
phosphorylation, in the regulation of ion channels is being increasingly appreciated. For example,
the cardiac NaV1.5 channel is known to be regulated by protein kinases A and C, or CaMKII, and
few kinases have been suggested to play roles in the development of cardiac rhythm disorders.
The goal of my thesis project is therefore to decipher the roles of phosphorylation in regulating
the cardiac NaV1.5 channels. In order to identify the phosphorylation sites and
accessory/regulatory proteins of the cardiac NaV1.5 channel complexes, a mass spectrometrybased analysis was developed to analyze the native Nav1.5 channel complexes isolated from
mouse cardiac ventricles. This approach allowed the identification of 42 phosphorylation sites on
Nav1.5, and numerous interacting proteins. Additionally, nine phosphorylation sites were
identified on the accessory/regulatory protein FHF2 (Fibroblast Growth Factor Homologous Factor
2), which is a well-known regulator of Nav1.5 channel inactivation properties. The objective of this
study is to investigate the roles of the phosphorylation sites of the FHF2. Two cellular models were
used to answer this question. The first model uses a shRNA-mediated knockdown (KD) of FHF2 in
neonatal mouse ventricular cardiomyocytes, and the second one uses the cardiac specific,
conditional FHF2-KD (Cre-FHF2-Lox) transgenic mouse model. Cultured cardiomyocytes from each
model were simultaneously rescued with adenoviruses expressing the major cardiac FHF2 (FHF2VY) isoform, either in its wild-type (WT), phosphosilent (mutations to alanine) or phosphomimetic
(mutations to glutamate) forms. The results from these analyses demonstrated, in both models,
that the KD of FHF2 shifts the voltage-dependence of steady-state current inactivation towards
hyperpolarized potentials, which is restored by FHF2-VY rescue. However, similar to WT FHF2-VY,
each of the analyzed phophomutant constructs generated a similar restauration of the steadystate current inactivation properties, preventing to identify roles for FHF2 phosphorylation sites
in regulating Nav1.5 channels. Altogether, these analyses revealed that the key FHF2
accessory/regulatory protein of Nav1.5 is highly phosphorylated in cardiac ventricles. Although no
roles could yet be identified for the newly-identified phosphorylation sites, further investigations
will be undertaken in the simpler heterologous expression HEK-293 cells.
Keywords: Phosphorylation, Nav1.5, FHF2, Phosphomutant, Cardiomyocyte
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Down syndrome is a genetic disorder resulting from an additional chromosome in the 21th pair.
This abnormality occurs in about 1 in 1,000 newborns worldwide. Patients suffering from Down
syndrome (DS) exhibit cardiomyopathy and early onset Alzheimer’s disease. Patients are also
characterized by an intellectual deficiency for which there is no treatment nowadays. Among the
250 genes located on chromosome 21, we focused our research on Cystathionine-β-Synthase
(CBS), one of the main candidates as a target to improve patient cognitive ability. Furthermore,
previous studies have shown that the presence of a third copy of CBS is necessary and sufficient
to induce memory defect in mouse.
Thus, our studies aim at identifying molecules able to counteract the cellular consequences of the
overexpression of CBS which encodes an enzyme of the same name in charge of the sulfur amino
acids metabolization, leading to cysteine and glutathione synthesis at the expense of methionine.
This activity allowed us to develop a yeast screening test based on methionine auxotrophy. Thanks
to this screening we identified new drug-candidates. To investigate the mode of action of these
molecules and their therapeutic potential, we used the HepG2 cell line (hepatocarcinoma cells)
which expresses CBS at a level high enough to measure its enzymatic activity. We then elaborated
in vitro tests using another property of CBS: H2S production, indeed, CBS is one of the only three
enzymes able to synthetize H2S in human body. These tests allowed us to evaluate the efficiency
of the molecules to inhibit CBS activity. We further characterized the mode of action of the
molecules with the best potency with additional metabolic tests measuring cellular redox state
and the intracellular level of sulfur amino acids. Indeed, CBS is linked to the cellular redox state
because of its enzymatic activity which leads to synthesis of glutathione, the major antioxidant
agent of redox balance system. Moreover, due to its role in the transsulfuration pathway, CBS
overexpression leads to an imbalance of sulfur amino acids which could be partially restored by a
regulation of its activity.
All of this allowed us to identify strong drug candidates for the regulation of CBS activity which
now must be tested in a more physiological model such as fibroblast issued from DS patients to
validate their therapeutic potential.
Keywords: Down syndrome, Cystathionine-β-Synthase, H2S, Intellectual disability, sulfur amino
acids
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Purpose: The aim of this study was to assess the effectiveness of physical activity (PA)
interventions on return to work (RTW) in cancer patients, compared to usual care and determine
the dose of PA needed to improve this outcome.
Methods: A systematic review and meta-analysis were conducted according to PRISMA guidelines,
with the abstract adhering with the reporting items for systematic reviews in journal and
conference abstracts (PRISMA-A). We included PA intervention studies that aimed to assess RTW
in cancer patients (≥18 years). Six electronic databases were searched for relevant studies
including PubMed, EMBASE, Web of Science, CENTRAL (Cochrane), PsycINFO, and Scopus from
inception to March 8, 2021. We also searched grey literature, and health organization websites,
hand-searched reference list of previous reviews, and consulted additional experts. Two review
authors independently screened records based on the eligibility criteria, extracted data from the
included studies and assessed risk of bias using navigation guide tools. Results are combined as
pooled risk ratio (RR) between groups using random-effects meta-analysis, with 95% confidence
intervals (CI). Narrative synthesis was also conducted according to results from included studies.
Results: A total 2405 records were identified, of which 8 intervention studies were included. The
sample size of the included studies varied between 41 and 240, for a total 1087 participants aged
between 18 and 75 years, diagnosed with breast cancer (mainly), prostate cancer, colorectal,
upper gastrointestinal, Hodgkin lymphoma and ovarian cancers. Compared with usual care, PA
intervention had a significant effect on RTW among cancer patients with a pooled RR of 1.29 (95%
CI: 1.17, 1.42). We found that exercise dose between 7.6 METs.h/week and 15 METs.h/week
consisting in 50-60 minutes of moderate to high intensity exercise 2 times per week seems more
efficacious in improving RTW.
Conclusion: Our results revealed that there is evidence that PA intervention have positive effects
in increasing the rate of RTW among cancer survivors. Thus, PA intervention is more effective than
usual care in improving RTW in cancer patients.
Keywords: Intervention, return to work, cancer, physical activity, systematic review.
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Myelodysplastic syndromes (MDS) are a group of clonal haematological malignancies
characterized by an inefficient hematopoiesis, leading to a dysplastic bone marrow, and peripheral
cytopenia(s). With more than 60% of cases presenting mutations in splicing-factor encoding (SFE)
genes, MDS are often considered mRNA-splicing diseases.
Several cytogenetic abnormalities are found within different subtypes of MDS. Among them, the
del(5q) is defined by an haploid deletion of the long arm of chromosome 5 which can be interstitial
or terminal. When this deletion is isolated (or associated to one additional abnormality, except
those on chromosome 7), the 5q- syndrome is diagnosed, and associated with a good prognosis.
In contrast, if the deletion is associated to more than one abnormality, the cytogenetic score is
very poor, leading to a high to very high prognosis risk. Del(5q) MDS present fewer mutations than
the other MDS, and in particular, a lower frequency of mutations in SFE genes. It is thereby
legitimate to wonder whether MDS with del(5q) could be mRNA-splicing diseases not because of
mutations, but rather due to deletion(s) of SFE genes located on the long arm of chromosome 5.
At least two SFE genes are found in this region: RBM22 which is located in the most frequently
deleted region, and SLU7, which is located in a more variably deleted region. They are respectively
deleted in 100% and 30% of patients. These proteins are part of the same spliceosome complex.
Thus, the aim of this project is to explore to which extent the double deletion of RBM22 and SLU7
affects the pathogenesis and prognostic outcome of MDS with del(5q), in comparison to the single
deletion of RBM22.
To address this question, we defined two main objectives: (i) Exploring the phenotypic effect of
the double deletion vs. single deletion in an MDS cell line model, and (ii) identifying differentially
expressed or alternatively spliced transcripts in these conditions and determining their effect on
the phenotype of our models. Finally, comparing our data with RNA-Seq data from the Hôpital
Cochin – obtained from del(5q) patients –, we aim at precising the implication of RBM22 and SLU7
haploinsufficiency in the physiopathology of this disease.
We show that the knock-down of RBM22 induces a significant decrease of cell proliferation and a
mild reduction of their survival. This first result suggests that RBM22 is important for cell
proliferation, which is consistent with the phenotype of MDS.
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Hepatocellular Carcinoma (HCC) is the 3rd cause of cancer death worldwide and its heterogeneity
challenges patient management. Based on transcriptomic data from over 1300 human HCCs, we
described two major dimensions explaining HCC heterogeneity. First, the proliferation /
differentiation ratio relates to tumor dedifferentiation, extracellular matrix remodeling and
stemness. Second, well-differentiated HCCs preserve either periportal or perivenous metabolic
zonation. This bi-dimensional approach revealed four subclasses: PERIPORTAL-type,
PERIVEINOUS-type, EXTRACELLULAR MATRIX-type and STEM CELL-type, across a continuum of
increasing aggressiveness.
The aim of this work was to better understand the mechanisms governing phenotypic diversity
within perivenous-type HCCs, which are characterized by β-catenin (CTNNB1) gene activating
mutations. To classify HCCs, we adapted a Curve Clustering method to a transcriptomic training
dataset (n = 264) and identified a subgroup of CTNNB1-mutated HCCs with increased
aggressiveness. The data were validated in two other datasets (n = 202 and n = 242). We
subsequently constructed a 44-gene signature by sPLS-DA to identify the most aggressive tumors
amongst CTNNB1-mutated HCCs, and identified genes and signaling pathways governing HCC
aggressiveness by Gene Set Enrichment Analysis (GSEA). Findings were further validated on a
fourth independent dataset. Gene networks related to tumor aggressiveness were generated by
Weighted Gene Correlation Analysis (WGCNA) and the relative contribution of gene methylation
and mutations to perivenous-type HCC aggressiveness were explored in The Cancer Genome Atlas
dataset. Deconvolution of immune cell populations was done with Immunophenoscore and
CIBERSORT analytical tools.
We showed that hypo-methylation (β values < 0.2) of 468 key genes involved in cell proliferation
and development, such as IGF2 (Fold change of differential methylation = 0.5) and ANP32B (Fold
change = 0.41), was associated with tumor aggressiveness. Three networks of strongly coexpressed genes were linked to stemness. Although the subclass of CTNNB1-mutated HCCs exhibit
a globally decreased immunity, the aggressive subset within this subclass was enriched in B-cell
activation and antigen presentation. Deconvolution of immune cell populations revealed an
increase in Treg lymphocytes, with decrease in CD4 memory cells. Finally, integration of aggressive
CTNNB1-mutated HCC mRNA signatures with a 15-time-point signature of an in vitro model of HCC
phenotypic fluidity revealed that the aggressive tumor subset matched human liver cancer
stem/progenitor cells with up-regulation of mesenchymal markers.
In conclusion, we identified a subgroup of CTNNB1-mutated aggressive HCCs with high potential
for proliferation, suggesting a drift towards a STEM phenotype with immune tolerance features.
Keywords: Hepatocellular carcinoma, Phenotypic fluidity, Progression, Cancer
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Ribosomopathies are a group of rare genetic disorders. They arise from defects in the ribosome
formation and/or function. Mutations associated can either affect genes encoding for riboproteins
or other components involved in ribosome biogenesis. Although ribosomes are ubiquitous,
defects due to ribosomopathies are tissue-specific. Recently, our team has found de novo variants
of the gene encoding for the 60S subunit riboprotein RPL13 responsible for the development of a
spondylo-epimetaphyseal dysplasia (SEMD) with severe short stature. Three out of four of these
variants lead to the suppression of the same fifth intron splice-donor site of the RPL13 transcript.
The resulting mRNA is correctly translated and the protein correctly integrated into the ribosome.
Furthermore, the ribosome containing the mutant form of RPL13 is less efficient during
translation. Based on the patients’ clinical picture, we hypothesized that these variants have a
specific impact on the differentiation of mesenchymal stem cells (MSC) into their skeletal
subtypes: osteoblasts and chondrocytes. While osteoblastogenesis didn’t seem to be affected,
chondrogenesis seemed to be accelerated. Patient’s differentiated MSC, compared to healthy
donors’, were prone to produce extracellular matrix and express chondrogenic markers (COLX,
SOX9, RUNX2) earlier. A knock-in mouse model has also been generated and the preliminary
results (growth, X-rays, microtomography, histochemistry) have shown that a heterozygous
expression of the mutant Rpl13 doesn’t seem to lead to phenotype. Compensation mechanisms
in heterozygous states are well known in mice models of ribosomopathies and other diseases.
Fortunately, mutant homozygotes are viable and currently being studied. An in vitro model of
induced pluripotent stem cells (iPSC), reprogrammed from patients’ peripheral blood
mononuclear cells, has been generated. After an induction in MSC lineage, their translational
dynamics during chondrogenic differentiation will be studied by a combination of RNA-seq, RIBOseq and mass spectrometry (MS) on neo-synthetized peptides. Same analyses are also planned in
corrected patients’ iPSCs and mutated healthy donor’s ones to confirm the molecular mechanisms
of this new ribosomopathy. Finally, the translational dynamics (RNA-seq, RIBO-seq) and the
composition of the ribosome (MS) will also be investigated in chondrogenic differentiation of MSC
coming from healthy donor. Thus, more than a description of this new ribosomopathy, this project
aims to unveil the role of ribosomes in chondrogenesis in growth plate, site of endochondral
ossification, a central process in bone physiology.
Keywords: Ribosome, Chondrodysplasia, Hypertrophy
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Pesticides remain extensively used in agricultural practices despite the development of alternative
methods and evidences that professional exposure is associated with different types of diseases.
The worldwide and intensive use of pesticides involves dissemination in rivers, spring water and
soils but also in food as residues. Human exposure is therefore a major health issue. European
Food Safety Agency established for each pesticide an Acceptable Daily Intake (ADI), which is a
theoretical safety threshold for human health. Nevertheless, ADI does not take into account
potential cumulative effects of pesticide cocktails.
Our laboratory is involved in a multicenter study that aims at evaluating the effects of a cocktail
of 7 pesticides (chorpyriphos, dimethoate, iprodione, imazalil, diazinon, maneb, mancozeb) at low
doses using different cell models including hepatic cells. These compounds are found frequently
in human food. We have unveiled an important cytotoxicity of the cocktail towards hepatocyteslike HepaRG cells and human hepatocytes in primary culture following a single exposure at low
concentrations extrapolated from the ADI. Interestingly, this toxic effect was not found for other
hepatic cell lines such as cholangiocyte-like HepaRG cells or non-hepatic cells. This acute exposure
triggers reactive oxygen species (ROS) overproduction, which leads to cell death by intrinsic
apoptosis involving caspases 3 and 9. Moreover, we have demonstrated that the cocktail toxicity
is carried by maneb and mancozeb, which both contain a manganese ion. Our investigations also
revealed that toxicity is found only in cells metabolizing the 2 pesticides producing nontoxic
metabolites but releasing the manganese ion. This release lead to manganese intracellular
overload, which disturb the mitochondria, functions triggering ROS overproduction and apoptosis.
Keywords: hepatotoxicity, low doses, mitochondrial dysfunction, apoptosis, pesticides,
manganese, metabolism
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Considering that ovarian adenocarcinoma is one of the deadliest epithelial malignancies in women
because of resistance to the current treatments, new strategies are needed [1]. Ferrocifens,
innovative organometallic complexes, could represent an alternative. Indeed, these molecules,
composed of a tamoxifen scaffold covalently bond to a ferrocene moiety, have shown very
interesting anti-proliferative and cytotoxic effects on several cancer cell lines [2]. However, as for
many therapeutic molecules, one major problem is the high lipophilicity of ferrocifens. That is why,
in order to be administered in vivo, there is a need to use a nanocarrier as, for example, the lipid
nanocapsules (LNC). This nanoparticle is obtained by a free organic solvent process of phase
inversion and composed of an oily core surrounded by amphiphilic surfactants [3]. The aim of this
project is to formulate the corresponding ferrocifen loaded LNC in order to reach the ovarian
adenocarcinoma. To achieve that, the surface of LNCs can be shape using two strategies. The first
one, named passive targeting, is to add a pegylated phospholipid, DSPE-PEG2000, to reach the
tumor site by using the so-called “enhanced permeation effect”. The addition of this amphiphilic
molecule gives to the LNCs stealth properties [4]. The second one is to functionalize the surface of
LNCs by adding two cell-penetrating peptides specifically targeting the SKOV3 ovarian cancer cell
lines, the TLS [5] and the WSG [6], either by adsorption or by covalent grafting.
Concretely, a ferrocifen molecule, named P722, has been encapsulated in LNC. The maximal drug
loading has been determined by UPLC. At 2 mg/mL in P722, the encapsulation efficiency is above
90 % in LNCs. Stability studies in time and in physiological conditions of the corresponding
nanocarriers have been performed by controlling the physicochemical characteristics of the nanosystems. No significant variation in term of size and zeta potential has been found over a period
of one month. Moreover, less than 10 % of P722 is released from both nano-systems suggesting
that these formulations are stable on this period. In vivo experiments on Patient Derived Xenograft
(PDX) murine model with the stealth P722-LNCs are currently in progress in order to determine
the efficiency of this formulation.
About the cell penetrating peptides, the adsorption of the peptide TLS [5] and the peptide WSG
[6] do not work. Indeed, no differences have been found in the release of the peptide followed by
dialysis between a peptide solution (as a control) and the formulation. That is why the covalent
grafting of both peptides at the surface of LNCs is studying now.
In the future, further studies will be performed on these ferrocifen loaded LNC in order to obtain
the peptide functionalized LNCs. Moreover, in vitro and in vivo experiments will be undertaken to
determine the efficiency of this innovative treatment on ovarian adenocarcinoma.
Keywords: Nanomedicine, organometallic complex, cell penetrating peptide, ovarian cancer,
multidrug resistance
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Obesity and overweight are associated with low-grade inflammation linked to alterations of
intestinal barrier and dysbiosis. Intestinal homeostasis is supported by the mitochondrial function
of intestinal epithelial cells (IEC), as it provides the energy needed for nutrient absorption,
epithelial renewal, and maintaining of intestinal barrier. However, western diet (WD)
consumption, characterized by high fat and sugar levels, is likely to impair mitochondrial function,
as shown in hepatocytes. The aim of this study was to assess whether western diet consumption
alters mitochondrial function of mouse jejunal IECs.
Six-week old male C57Bl/6J mice were fed a control (CTRL, fat = 10% of energy, N = 9) or a WD (
fat = 58% of energy and drinking water supplemented with fructose and sucrose (42 g/L), N = 8)).
After 22 weeks, the jejunum was sampled and the crypts and villi IECs were isolated to assess
mitochondrial function by the Seahorse® technology and gene and protein expressions.
WD mice were characterized by a 50% body weight increase (CTRL: 32.5±0.9 vs WD: 46.4±1.8 g, P
<0.0001), greater visceral adiposity index (2.2±0.3 vs 6.7±0.4 %, P<0.0001), hepatic steatosis and
increased endotoxemia (plasma LPS-BP: 535.8±38.5 vs 668.7±39.7 ng/mL, P<0.05). Mitochondrial
function analysis of IECs from WD mice revealed a two-fold decrease of basal respiration (60.6±8.9
vs 33.3±6.04 pmol O2/min/DNA, P<0.05) and increased spare respiratory capacity (SRC, 4.01±3.1
vs 31.7±4.5 pmol O2/min/DNA, P<0.01) associated with a better coupling efficiency (40.1±2.2% vs
63.7±6.6%, P<0.01). However, IECs from WD mice showed a significant decrease of gene and
protein expressions of some subunits of electron transport chain complexes. Moreover, Pgc1-α,
the main regulator of mitochondrial biogenesis, was 60% less expressed in IECs from WD than
CTRL mice (P<0.001) while the expression of genes involved in mitochondrial fusion and fission
(Mfn2, Opa1, Fis1 and Pink1) was also reduced by 10 to 50%. Finally, electron microscopy
confirmed a two-fold decrease of mitochondrial number per enterocyte of WD compared to CTRL
mice (51±15 vs 25±16, P<0.0001).
In conclusion, WD consumption induced an increase of the SRC and coupling efficiency of jejunal
IECs in mice, reflecting a better adaptation against metabolic stress. Nevertheless, these cells
displayed a decrease in the number of mitochondria per cell, in the expression of complexes from
electron transport chain and by an alteration of the mitochondrial dynamic. Those defects likely
contributed to the important reduction of basal respiration of IECs. Those alterations could finally
contribute to the loss of intestinal homeostasis and to the low-grade and systemic inflammations
causing metabolic disorders in obese people.
Keywords: Mitochondria, Intestine, Obesity
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Ewing sarcoma (ES) is the second most common primary bone tumor among children and
teenagers. Patients‘ survival rate is about 70%, but drops dramatically to less than 30% when
metastases are present at diagnostic. The current treatment consists of a pre and post
polychemotherapy, followed by surgical resection of the tumor. This tumor is also characterized
by a chromosomic translocation, leading, in 85% of the cases, to the formation of the EWS-Fli1
fusion protein, which acts like an abnormal transcription factor for many oncogenes. In order to
improve the current treatments and increase the survival rate, our goal is to better understand
the ES biology, by studying the role of ionic channels in this tumor. Indeed, several studies are
emerging on the role of ionic channels in tumorigenesis, showing an abnormal expression of
potassium channels in cancer cells, where their functions have been highjacked to promote the
tumor development. Among these potassium channels, there are different subfamilies, including
the calcium-activated potassium ones. Five genes are encoding these channels, classified
according to their conductance. For instance, SK3, one of the small conductance calcium-activated
potassium channels, has been observed as being highly expressed in bone metastases coming
from breast or prostate cancer. RNA-seq analyses from 117 patients‘ biopsies and 6 ES cell lines
show a high expression of KCNN1, the gene encoding for SK1. These data led us to wonder about
the role of this channel in ES development. Our work has different objectives: studying i) KCNN1
expression in ES cell lines, ii) the regulation of KCNN1 by EWS-Fli1, iii) the involvement of KCNN1
in one of the key role of tumorigenesis: cell proliferation. The RNA-Seq results have been
confirmed by RT-qPCR on different ES cell lines. We were able to show a higher expression of
KCNN1 in ES cell lines compared to osteosarcoma cell lines. Then, using multiple molecular
approaches (luciferase assay, ChIP-Seq), we were able to prove that KCNN1 expression is directly
regulated by EWS-Fli1. Moreover, with RNA-interference methods, we have shown SK1
involvement in proliferation and clonogenicity of different ES cell lines. In order to understand the
molecular mechanisms allowing SK1 to be part of the regulation of ES cells proliferation, we
studied the effects of KCNN1 extinction on calcium signaling. These experiments indicate a
significant reduced Store Operative Calcium Entry (SOCE) and constitutive calcium entry, both
linked with KCNN1 knockdown. On the other hand and as expected, SK1 drug activation has an
opposite effect on ES cells, promoting these two calcium entries. These results indicate that the
regulation of cell proliferation by SK1 depends on the intracellular calcium signaling. Overall, our
results indicate that SK1 is highly expressed in ES cells and that it is involved in ES development.
All of these results seem to suggest SK1 as a potential therapeutic target.
Keywords: Ewing sarcoma, EWS-Fli1, Potassium channels, SK1, Cell proliferation, Calcium signaling
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Deep learning algorithms have recently attracted a lot of attention in genomics and
transcriptomics since they promise to extract biological knowledge from large dataset generated
by high throughput sequencing technologies in a data-driven manner. For instance, it has been
shown that deep learning strategies can outperform traditional machine learning approaches for
complex tasks such as gene expression predictions. As part of the team’s work in comparative
oncology between human and dog, we used and adapted the deep learning tool Basenji based on
a Convolutional Neural Network (CNN), developed for human dataset, to build a gene expression
prediction model dedicated to the dog species. However, it is not clear whether neural network
used to train models in one species can be easily generalized to other species or whether speciesspecific neural networks, specifically tuned with hyperparameters (HP) optimization would
provide better predictive power. The ultimate goal of this strategy is to propose the most powerful
model to predict the impact of non-coding genome variations on gene expression and thus,
prioritize regulatory variants associated to diseases and phenotypical traits in the dog species.
For this purpose, we collected 134 canine expression data with 125 canine CAGE (Cap Analysis of
Gene Expression) data as part of a partnership with the Dog Genome Annotation Project (DoGA)
consortium, that represent 49 canine tissues and 9 public CAGE from the FANTOM consortium
corresponding to primary cell types. We were thus able to train a deep learning model to predict
dog gene expression from DNA sequence based on the available Basenji architecture developed
for human composed of 10 convolutional layers. Then, we evaluated its performance by
calculating Pearson correlation coefficients between predicted gene expression and those
measured experimentally in a test set of DNA sequences for each CAGE dataset. The median of
those coefficients was 0.54, which is substantially lower than the median of coefficients from the
human gene expression prediction model of Basenji (0.69).
In order to better model canine expression data, we defined a 2-step approach to build a new
deep CNN by including additional layers to the convolution and the dilated convolution steps and
by HPs optimization. First, our results showed that deeper networks led to improve predictions of
gene expressions (median r=0.54 and 0.60 for 10 and 19 layers, respectively). To optimize HP for
the 19 layers network, it is necessary to establish an efficient strategy to avoid the grid search
algorithm, aiming to test all combinations of potential HP. For instance, grid search techniques for
testing only 6 values of 10 HP imply to train and assess up to 106 models. Hence, we are currently
conducting a Bayesian optimization as implemented in the Skopt package Python library. It
consists in finding the optimum set of HP, based on the generation of several models that at each
stage seek the best HP from the previous stages. Overall, our work highlights the development of
deep learning frameworks based on high-throughput transcriptomic data for modeling speciesspecific gene expression levels.
Keywords: Deep learning, Convolutional neural networks, Canine model, Hyperparameters
optimization
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Launched in June 2015, the Seirich software is a tool that helps companies to assess their chemical
risks, informs them of their regulatory obligations and contributes in setting up a prevention action
plan. It was developed by the INRS and its partners (the Ministry of Labor, the health insurance
prevention network and professional organizations). In order to follow the regulatory updates, to
provide ergonomic evolutions and to add new functionalities, several modifications have been
made in different versions of Seirich. The aim of this project is to improve the chemical risk
assessment algorithms of Seirich. The research approach is based on 2 main phases: (1)
constitution of a matrix of work situations associated to a chemical risk value. Work situations
were collected from reports written by professionals from public French health insurance. Each
work situation is defined by descriptive parameters of the task, the exposure and the hazard. Using
the Delphi expert elicitation technique, each work situation has been assessed and a chemical risk
score has been defined by 21 experts by considering all the descriptive parameters (2)
Improvement proposals based on the comparison of Seirich risk score with the experts’
assessment; the examination of other risk/exposure assessment models and the feedback from
Seirich users. The impact of each improvement modification on the risk assessment was evaluated
using nearly 10,000 real work situations provided by companies. Each modification was applied to
all situations, and its impact on the score and on the risk levels was evaluated. Similarly, the impact
of all proposals applied together was evaluated.
In the first phase, Eighty-eight French work situations were collected and assessed. Various types
of companies are represented by these work situations. The most represented activity sectors
were: building and construction (16 %), automotive (11 %), metallurgy (11 %), and printing (7 %).
The experts have given risk scores comprised between 40 and 60 to 50% of the work situations.
The uncertainty levels rang from 11% to 33% with an average of 20%. During the second phase, a
list of 18 possible improvements was elaborated based on the differences between the expert risk
scores and the Seirich risk scores and those between Seirich and the other risk/exposure
assessment models and also on the feedback from Seirich users. Criteria of relevance, feasibility
and strategy were applied to identify the most relevant and feasible improvements. Eight of them
were selected and an algorithm-based solution was proposed. The results of the impact analysis
of all the proposals show that the risk score has changed for 35% of the work situations with a
modification in the risk level for 6% of them.
The proposed improvements help to correct the limitations identified in Seirich. The proposals and
their impact study will be presented to the software steering committee who will decide on their
application.
Keywords: Seirich, risk assessment algorithms, risk matrix, improvement, impact analysis

64
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In France, the majority of pigs are raised indoor on full slatted floors and commonly exposed to
diverse stressful situations. In particular, weaning, which occurs around the age of 28 days, is a
critical event for piglets, as they are separated from their mothers, moved to another environment
and mixed with unfamiliar congeners, which can lead to conflicts. The associated diet change often
leads to decreased food intake with consequences on piglet growth and an increased risk of
gastrointestinal disease and associated mortality. Mutilations around birth are other sources of
stress, in particular tail docking, which is commonly performed to prevent sporadic tail biting
behaviours.
In this context, the WellPigWean project aims at analysing the consequences of improved earlylife rearing conditions upon pig health and welfare compared to standard ones in a conventional
commercial farm. Improvements included absence of tail docking at birth, socialisation of piglets
during the lactation period and whole-life maintenance of the early-established social groups.
Seventy-eight males and 76 females allocated in two groups were followed from 9 days of age
until slaughter to assess their performance, behaviour, stress level and immune competence. For
these last purposes, blood was sampled in males at different time points (d28, d29, d36, d66).
Also, hair was collected at d36, d66 and before slaughtering to assess cortisol concentration as an
indicator of stress exposure.
Our preliminary results indicate that, after weaning, piglets reared in the improved rearing system
have a serum cortisol concentration that tends to be lower than that of control animals. In
addition, the number of weaning-induced injuries is significantly lower in piglets socialised during
the lactation period suggesting that those piglets were better prepared for weaning than the
control ones. As far as performances are concerned, the average daily gain of piglets in the two
groups was not different, nor was the muscle rate per piece after slaughter. Immune competence
including blood cell counts, lymphocyte phenotyping, in vitro LPS-induced cytokine secretion by
blood cells and their ability to phagocytose bacteria is being currently analysed.
In conclusion, this clinical research protocol conducted in a commercial farm questions the
potential interest of such practices for the health and well-being of pigs.
Keywords: Stress, Weaning, Pig, Welfare, Immunity
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Background: Sperm quality is a factor contributing to couples' fertility and is influenced by various
environmental factors. Among them, exposure to polluted air. There is some evidence suggesting
an association between environmental exposure and sperm quality; but the results are
inconsistent. The aim of this study was to estimate the effects of exposure to air pollution on
sperm quality parameters in men from couples with fertility problems.
Methods: In a fertility clinic in Barcelona, we recruited men from couples who went for
consultation between 2014 and 2018. Their demographic characteristics, lifestyle, etc. as well as
their residential and professional addresses were collected via a recruitment questionnaire. The
seminal parameters analyzed were volume, concentration, progressive motility and DNA
fragmentation. Exposure to NO2, NOx, PM10, PM2.5, and PM2.5 absorbance and PMcoarse was
estimated using LUR ESCAPE models, individually for each address, and for different exposure
windows (0-9, 10 -14, 70-90 and 0-90 days before sampling). Estimates, derived from multilevel
models to account for repeated measures, were adjusted for age, BMI, smoking, and alcohol
consumption. Stratified analyzes were performed by age group, smoking, alcohol, season of the
year, and educational level.
Results: 307 participants and 992 spermograms were included in the study. The average age of
the participants was 38 years old. Each participant contributed an average of 3.23 samples. A
statistically significant decrease in mobility associated with PM10 was observed for exposure
windows between 10-14 (β = -0.15; 95% CI, -0.30, -0.11; p-value < 0.05) and 0 - 90 days (β = -0.40;
95% CI -0.70, -0.014; p-value <0.01). A significant decrease in volume associated with PM2.5 was
observed (β = -0.007; 95% CI, -0.013, -0.0005; p-value <0.05) for the exposure window between
0-9 days. Several associations were observed in stratified models, e.g. increased DNA
fragmentation with PM2.5 absorbance was found for participants between 35 and 39 years old,
decreased mobility with PM2.5 absorbance for participants between 35 and 39 years and a
decrease in volume with PM2.5 for alcohol consumers.
Conclusion: Our results suggest a negative association between PM and certain sperm
parameters. Additional analyzes are needed to test the consistency of our results
Keywords: Air pollution, Semen quality, Fertility, Particulate matter
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Since antibiotic’s discovery at the beginning of the 20th century, our quality of life absolutely
changed. In particular, antibiotics became indispensable tools not only of the modern medicine,
but also in veterinary medicine and in the food industry. Their massive consumption at the
international level has favored the rise and selection of antibiotic resistance which leads to select
multi-resistant strains, leading to hospital therapeutic outbreaks. Today multiresistance
opportunistic pathogens, such as the ESKAPE1, are a real public health problem around the world.
The project aims to characterize a resistance mechanism that targets the ribosome, which is the
target of half of the antibiotics on the market. Single nucleotide mutation on the eatA gene leads
to one amino acid substitution (T450I) encoding the variant form of the protein (EatAv) in
Enterococcus faecium. This mutation causes cross resistance for different antibiotics
(Lincosamides, Streptogramines A and Pleuromutilines, “LSAP” ) which all targeting the ribosome.
The EatA protein is an ABC-F protein (without a transmembrane domain) homologous to LsaA in
Enterococcus faecalis and VgaA in Staphylococcus aureus, both involved in the same resistance
phenotype via the “ribosome protection” mechanism.
Firstly, EatAv’s impact on the fluorescent protein synthesis, with or without LSAP antibiotics is
studied. Secondly, we investigate the interaction between the two forms of EatA and E. faecium
ribosome will be investigated. For which Cryo Electronic Microscopy approach will be used to
visualize the ribosome / protein 3D complex and determine atomic
interactions. While dynamic interaction will determine the association and dissociation constants
of the complex. Finally, the biological activity of EatA will be evaluated as the mutation causing
the resistance phenotype is located 3 residues upstream, a catalytic site of ATP hydrolysis. Thus,
there could be a difference in ATPase activity between the native and the variant form of the
protein, which would explain the biological origin of the resistance mechanism.
Keywords: antibiotic resistance, ribosome protection, ABC-F protein, translation
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Haemodynamic forces, particularly shear stress, plays a crucial role in endothelial cell (EC)
physiology thereby maintaining vascular homeostasis. Alterations in such forces results in
aberrant EC behaviour and has been shown to be associated with vascular disorders such as
atherosclerosis and intracranial aneurysm.
In an attempt to identify the shear stress related mechanosensors in ECs, a 3’-SRP analysis was
performed on RNA extracted from HUVECs subjected to physiological (16 dynes/cm2) and
pathological shear stress (3 and 36 dynes/cm2). Arhgef18, a RhoGEF was identified, whose
expression was significantly modulated in a shear-stress dependent manner which was validated
successfully by qRT-PCR. Pulldown assay using GST-RhoAG17A/Rac1G15A showed that in HUVECs,
Arhgef18 interacts only with RhoA but not with Rac1 and also the activity of Arhgef18 is reduced
in pathological shear stress compared to physiological shear stress. RNAi-mediated knockdown of
Arhgef18 in HUVECs resulted in decreased adhesion, migration, focal adhesion maturation and
increased tubulogenesis. 3’-SRP analysis of HUVECs knockdown for Arhgef18 showed increased
expression of inflammatory markers as compared to respective controls.
Our study identified Arhgef18 as an endothelial RhoA-specific mechanosensitive RhoGEF which is
involved in the control of EC functions. Further experiments are now needed to assess the role of
Arhgef18 in endothelial cell inflammation, vascular homeostasis, as well as its potential
contribution to the pathogenesis of vascular disorders such as atherosclerosis and intracranial
aneurysm.
Keywords: Endothelial Cells, Hemodyanmics, Vascular Biology
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It is commonly understood that upregulation of anti-apoptotic proteins such as BCL-xL, provides
cancer cells with a selective advantage during chemotherapeutic treatment. We also established
that breast cancer cells with a high level of BCL-xL are endowed with another selective advantage,
due to the modulation of oncogenic KRAS signalling leading to favour a cancer stem cell (CSC)
phenotype harbouring plasticity, self-renewal as well as tumour-initiating capacity. The molecular
basis of this phenomenon is due to a physical interaction between BCL-xL and KRAS, leading to
stabilisation of the latter (Carné, Nat Comm 2017).
My researches focus on establishing mechanistical aspects of this pathological partnership to drive
the design of a targeted therapy. Through different interaction-detection methods, we have
investigated the regions involved in the binding interface between those two proteins. Deletion
or point mutations in binding-domains of BCL-xL or KRAS were designed. Our results show that
KRAS intracellular localization is highly affected if its interaction with BCL-xL is altered and that this
localization is essential for BCL-xL-supported KRAS signalling. In fact, when BCL-xL is able to
interact with KRAS, the latter is mostly located in the intern surface of the plasma membrane and
is highly active. In the case of BCL-xL extinction or through the expression of interaction-inhibiting
mutants, KRAS is mostly found on intracellular endomembranes in contact with mitochondria and
is less stable. Taking into account that when a protein localization is affected, the global interacting
partners profile is also affected we have developed a spatial specific biotin-labelling method called
APEX to elucidate those intracellular trafficking events. This method enabled not only to follow
KRAS trafficking changes with or without BCL-xL expression/interaction but also to evaluate
changes in the interaction partners list of our bait in this context. Our latest results show that a
lack of BCLxL implies a functional interaction between mitochondrial quality control actors (such
as Prohibitin 2) and KRAS, leading to KRAS degradation concomitantly with damaged
mitochondria.
All these elements together define BCL-xL as a novel regulator of KRAS activation level, functioning
as a stabilizing partner and a signalling support.
Keywords: Breast Cancer, Protein-Protein Interaction, Protein trafficking, Cancer Stem Cells
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Numerous genes and pathways are implicated in sexual development. Disorders of sexual
development (DSD) are a set of complex congenital malformations, resulting in discordance
between chromosomal, gonadal and phenotypic sex of an individual. Despite growing knowledge,
gaps persist in our comprehension of these disorders and the etiology of DSD is unknown for more
than 50% of the patients.
In this context, we aimed at discovering new genes responsible for DSD and thus implicated in
sexual development, by performing exome trio analyses on samples from fetuses presenting with
syndromic DSD. Suspect variants in genes unknown thus far in sexual development will be
generated in a HEK model using CRISPR-Cas9 editing for validation studies. Briefly, Cas9 guide(s)
targeting the gene of interest are inserted in a plasmidic backbone through GoldenGate reaction
and amplified in competent E. coli. WT HEK cells are then transfected with a Cas9-coding plasmid
and the appropriate guides. After antibiotic selection, a limit dilution is performed to obtain
genome-engineered clones. Validation analyses include Western Blot, immunohistochemistry
(IHC) and immunofluorescence (IF) staining and RT-qPCR (or RNA-seq) depending on the
suspected function of the gene identified.
To date, seven fetuses were analyzed. Two fetuses were carriers of chromosomal anomalies, of
which one is considered as causative (mosaicism for trisomy 9). For two fetuses, variants in known
syndromic DSD were found (PIGV, SAMD9) and two exomes were considered normal. A
heterozygous missense de novo variant p.(Arg107Trp) was identified in PBX1, a strong candidate
for syndromic DSD. PBX1 encodes for an atypical transcription factor interacting with HOX genes.
PBX1-mutated patients present with syndromic renal anomalies and cryptorchidism and mouse
models KO for PBX1 die in utero with multiple malformation mimicking human phenotypes,
including gonadal anomalies. PBX1 is thought to have a role in the establishment of the bipotential
gonad in mice but its role in human sexual development has never been assessed. We first aimed
at confirming the variation in patient’s RNA through RT-PCR on RNA extracted from frozen fetal
tissue, but the techniques failed due sample degradation. IF highlighted a nuclear pattern of
fluorescence similar to an age-matched control. We are currently generating a HEK model KO for
PBX1 and we plan to rescue KO cells with transfection of either a WT PBX1-containing plasmid or
a modified PBX1 plasmid containing the variation observed in the patient, and perform WB and
RT-qPCR (and RNA-seq in case of non-conclusive RT-qPCR) on PBX1 target genes on these three
populations.
Taken together, these results reveal PBX1 as a promising candidate for sexual development and
exome sequencing of fetal samples as a tool to further explore gaps in sexual development
pathways.
Keywords: DSD, Sexual development, Prenatal, CRISPR-Cas9
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Staphylococcus aureus is the main bacterial pathogen encountered in mediastinitis after cardiac
surgical procedures that remains a devastating complication carrying a high mortality. As
neutrophils have a primordial role in the defense against staphylococcus infection and
cardiopulmonary bypass (CPB) is known to induce immunosuppression, the aim of this study was
to investigate CPB impact on neutrophil functions. Patients without known immunosuppression
scheduled for cardiac surgery with CPB were included. Bone marrow and blood samples were
harvested before, during and after surgery. Neutrophil phenotypic maturation and functions
(migration, adhesion, Neutrophil Extracellular Trap (NET) release, Reactive Oxygen Species (ROS)
production, phagocytosis and bacteria killing) were investigated. Two types of Staphylococcus
aureus strains (one from asymptomatic nasal carriage and another from mediastinitis infected
tissues) were used to assess in vitro bacterial direct impact on neutrophils. We found that CPB
induced a systemic inflammation with an increase of circulating mature neutrophils after surgery.
Bone marrow sample analysis did not reveal any modification of neutrophil maturation during
CPB. Neutrophil lifespan was significantly increased and functions such as NET release and ROS
production were enhanced after CPB whereas bacteria killing and phagocytosis were not
impacted. Results were similar with the two different isolates of Staphylococcus aureus. These
data suggest that CPB induces a recruitment of mature neutrophils via a demargination process
rather than impacting their maturation in the bone marrow. In addition, neutrophils are fully
efficient after CPB and do not contribute to postoperative immunosuppression.
Keywords: Neutrophil, Cardiopulmonary bypass, Migration, Adhesion, Reactive Oxygen Species,
Neutrophils’ Extracellular traps, Staphylococcus aureus
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Holoprosencephaly (HPE; MIM# 236100) is the most frequent congenital brain malformation (1 in
10,000 live births, 1 in 250 conceptuses). It results from incomplete midline division of the
prosencephalon between 18th and 28th day of gestation, affecting both the forebrain and the
face. The clinical spectrum is very wide, ranging from severe HPE with a single cerebral ventricle
and cyclopia to clinically unaffected carriers in familial HPE. Three classic anatomical classes have
been described, in decreasing order of severity: alobar, semi-lobar, and lobar HPE. The full
spectrum of HPE includes also microforms characterized by midline defects, with cleft lip/palate,
hypotelorism, coloboma, microcephaly and/or single maxillary median incisor (SMMI).
The genetic basis of HPE is only partially understood as ∼70% of familial cases remain without an
established molecular cause. Different transmission patterns have been described including
autosomal dominant, recessive, digenic and oligogenic inheritance, illustrating the complex
genetic architecture of this disorder. As most reported pathogenic variants display incomplete
penetrance and variable expressivity, genetic modifiers are now emerging as key modulators of
the disease phenotype. Most known HPE genes belong to the Sonic Hedgehog (SHH) pathway - a
complex molecular cascade that is central to brain development. The major common effect of the
identified pathogenic variants is the impairment of SHH activity leading to disruption of the ventral
midline of the brain.
DISP1 is a positive factor necessary for the efficient secretion of the SHH morphogen and the
establishment of its concentration gradient along the midline of the neural tube. Mice deficient
for Disp1 exhibit severe HPE with cyclopia associated with defective SHH signaling. In human,
additional genetic studies to elucidate the precise role of DISP1 in disease pathogenesis are
required. In this study, we describe the first cohort of HPE patients with DISP1 variants. We
elucidate the contribution of DISP1 to HPE by performing a pathogenicity assessment of HPEassociated DISP1 variants. We describe a cohort of 28 individuals from 23 unrelated familes,
regrouping DISP1 variants retained during molecular diagnosis in our lab, along with collaborative
and previously published findings. We further delineate the clinical spectrum of DISP1-related
HPE, provide insight into the underlying pathomechanism and describe various factors modulating
the phenotypic output of DISP1 variants. Keywords: DISP1, SHH, holoprosencephaly, midline,
orofacial cleft, pyriform aperture stenosis
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The arrest of protein synthesis by the stalling of ribosomes on mRNAs devoid of a stop codon
represents a deadly risk for every single cell. In bacteria, this situation is notably subjected to a
rescue system known as trans-translation. This quality control is a major system to monitor the
protein synthesis and, at the same time, to rescue the ribosomes. The rescue takes place thanks
to the synergistic action of two main partners: transfer-messenger RNA (tmRNA) and small protein
B (SmpB). They both act in complex to spot and bind the stalled ribosomes, and after reinitiating
translation, to conclude the translation process. During trans-translation the incomplete nascent
peptide is tagged for destruction, the problematic mRNA is degraded and finally stalled ribosomes
are recycled. During my research work, we try to describe the molecular details of the process,
based on the most recent structural studies carried out by cryo-EM approaches. The early steps
of trans-translation can be subdivided into three main processes. The first is the preaccommodation step (PRE-ACC), when the quaternary complex Ala-tmRNA, SmpB, EF-Tu and GTP
binds the A site of stalled ribosomes. In the accommodation step (ACC), EF-Tu hydrolyses GTP and
disassociates from the complex, causing tmRNA end to swing into the peptidyl transferase centre.
The stalled peptide is then transferred to the alanine residue on tmRNA, and in the third
translocation step (TRANS), EF-G catalyses the shifting of the tmRNA-SmpB complex from the A to
the P site. The problematic mRNA is released and the tmRNA resume codon enters the A site to
be decoded. Various structural analyses have been done that have greatly contributed to
understanding how tmRNA-SmpB moves through the ribosome to perform trans-translation.
However, we have lacked a clear view of the movements of both the protein and tmRNA into the
ribosome at the molecular level. Here we have solved four cryo-EM structures of trans-translating
ribosomes at resolutions from 3.0 to 3.4 Å. The ribosomes from E. coli, stalled on a small non-stop
mRNA with Phe-tRNAPhe in the P site, are mixed with aminoacylated tmRNA, EF-Tu·GTP and
SmpB, and the complexes are examined alone or in the presence of kirromycin, an antibiotic that
prevents EF-Tu·GDP release, to identify the PRE-ACC and ACC states. In a third experiment, in the
presence of EF-G, we identify two different translocation states. The first TRANS state is just after
the translocation of tmRNA-SmpB from the A to the P site, while the TRANS state occurs after but
just before the tmRNA-SmpB complex exits the P site. Our structures provide insight into the
mechanism by which tmRNA-SmpB navigates into the ribosome to perform trans-translation. As
this mechanism is not found in the eukaryotic cell, it represents an interesting ribosomal target
for the development of new antibiotics.
Keywords: Ribosome, Cryo-EM, tmRNA
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Liver cancer is the sixth most common cancer worldwide in terms of incidence and the fourth
leading cause of cancer-related death with more than 780,000 deaths annually. Hepatocellular
carcinoma (HCC) accounts for 75-85% cases of malignant liver primary tumors. In addition to being
associated with a rising incidence, HCC is also associated with limited effective therapeutic
opportunities due to a frequent late diagnosis.
It is increasingly evident that non-genetic reprogramming leading to cancer cell dedifferentiation
(EMT-like) contributes to therapy resistance. Transforming growth factor beta (TGFβ) largely
contributes to this process as a potent inducer of EMT. However, up to now, the key genes
underlying resistance, migration and invasion, implying TGFβ signaling pathway, remain to be
investigated at a genome-wide scale in HCC.
Recently, CRISPR-Cas9 has gained importance for efficient editing of the genome, enabling largescale experiments such as genetic screening. CRISPR-Cas9-SAM (also known as CRISPRa) allows
the activation of individual genes by using specific single-guide RNA (sgRNA) directly targeting
their promoter. Thus, our project is based on a pan-genomic unbiased functional screen of genes
regulating the canonical TGFβ pathway, by using an innovative CRISPRa methodology associated
with a sensor of this pathway in HCC cell lines. This approach will allow us characterizing novel
regulators of TGFβ pathway.
HCC cell lines have been characterized and are associated with an epithelial (HepG2), an
intermediate (Hep3B) or a mesenchymal (SNU449) phenotype. These cell lines have been
genetically modified by lentiviral infection in order to stably express GFP under the control of SRE
(SMAD response element). These cell lines have also been genetically modified to constitutively
express the CRISPRa system. After validation of the several cell lines, we decided to work on Hep3B
(the intermediate cell line) which have been infected with one lentiviral sgRNA expression library
specifically designed to target the promoters of 23,430 coding genes. After infection, cells have
been sorted by flow cytometry according to the GFP fluorescence. Then, DNA have been
sequenced in order to identify the enriched sgRNAs in each population.
Bioinformatics analysis will be done using the pipeline Illumina CASAVA (base calling) and MAGeCK
software for sgRNA identification. We will finally assess the clinical relevance of candidate genes,
by the analysis of surgical specimens (we currently have a collection of 50 clinically annotated
frozen HCC) and by meta-analysis of public expression data.
Keywords: CRISPR, screen, TGFβ, HCC
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Understanding lineage specification during human pre-implantation development is a gateway to
improving assisted reproductive technologies and stem cell research. Here we employ pseudotime
analysis of single-cell RNA sequencing (scRNA-seq) data to reconstruct early mouse and human
embryo development. Using time-lapse imaging of annotated embryos, we provide an integrated,
ordered, and continuous analysis of transcriptomics changes throughout human development.
We reveal that human trophectoderm/inner cell mass transcriptomes diverge at the transition
from the B2 to the B3 blastocyst stage, just before blastocyst expansion. We explore the dynamics
of the fate markers IFI16 and GATA4
and show that they gradually become mutually exclusive upon establishment of epiblast and
primitive endoderm fates, respectively. We also provide evidence that NR2F2 marks
trophectoderm maturation, initiating from the polar side, and subsequently spreads to all cells
after implantation. Our study pinpoints the precise timing of lineage specification events in the
human embryo and identifies transcriptomics hallmarks and cell fate markers.
Keywords: blastocyst, cell fate, epiblast, human embryo, lineage specification, pluripotency,
preimplantation development, pseudotime, scRNA-seq, trophectoderm
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Background: Granzyme B (GZMB)+ B cells have been shown to be increased in blood from
transplanted patients who tolerate their graft without immunosuppressive treatment. We
reported that GZMB+ B cells are correlated with the inhibition of effector CD4+CD25-T cell
proliferation in vitro. But until now, nothing is known on their direct effect on CD4+CD25-T cells
because it is impossible to sort Bregs on their GZMB expression for functional studies. This study
aims to validate our Breg model of GZMB+ B cells induced in vitro, to provide better understanding
of GZMB+ Bregs functions and to find a Bregs signature based on membrane markers.
Methods: We showed that GZMB+ B cells can be expanded in vitro from sorted B cells stimulated
with a cocktail of IL-2, IL-21, anti-human IgG IgA IgM F(ab)’2, CpG oligodeoxynucleotides and
CD40L, while keeping their suppressive properties. We analyzed GZMB+ Bregs by SingleCell
RNAseq within two studies. First, we compared the whole B cell compartment from freshly
isolated PBMC with in vitro induced GZMB+ producing Bregs in healthy volunteers (HV) and
patients qualified as tolerant (TOL), stable (STA) or in antibody mediated rejection (ABMR). Then
we assessed the effect of expanded GZMB+ B cells and resting B cells on CD3/CD28 stimulated
CD4+ CD25- T cells transcriptome from two healthy donors.
Results: As expected, in our dataset, TOL express higher numbers of GZMB+ Bregs compared with
HV, STA and ABMR. Dimensional reduction could efficiently segregate GZMB+ Bregs and GZMB- B
cells from TOL patients. In vitro stimulated GZMB+ B cells did clusterize with TOL Bregs with limited
transcriptomic differential expression. Thereby, in vitro stimulated GZMB+ B cells can be used as
a model of GZMB+ Bregs from patients.
In the cocultures study, B cells proliferate in response to the prestimulation, associated with
upregulation of BCR, phagocytosis and B cell activation pathways. Differentially expressed genes
(DEG) in T cells were associated with an inhibition of effector T cell activity through the inhibition
of pathways associated with proliferation (E2M targets, mitotic spindle, G2M checkpoint) and
activation (IFN responses, NOTCH signaling, inflammatory response). The major effect of GZMB+
B cells on CD4+CD25-T cells is a drastic decrease of GZMB expression whereas resting B cells have
little to no effect on these pathways.
Among the genes that are differentially expressed on T cells and based on the literature, we
identified ligands present on B cells that may be responsible for that differential expression.
Among them, and CD45 linked to apoptosis and TCR activation appear as potential modulators of
effector T cell response. CXCL10 and LTA decrease in GZMB+ B cells is also linked to T cell DEG.
Conclusions: These results, open new ways to characterize the interaction between GZMB+ B cells
and one of their primary targets and potential modulation of their activity.
Keywords: Bregs, Transplantation, Tolerance
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Within a cell, mitochondria form a dynamic tubular network controlled by fusion and fission events
1,2. Complex multi-component machineries, involving fission DRP1 factors and fusion OPA1 main
actors, are required to divide the outer and inner membranes of mitochondria 3. We and others
have shown that mitochondrial ATP deprivation, reactive oxygen species accumulation lead to
Late mitochondrial fragmentation 4 while loss of the electrochemical proton gradient leads to
Early mitochondrial fission 5. This difference does not correlate with a delay in DRP1 recruitment
to the outer membrane of mitochondria but we showed that long form L-OPA1 to the short form
S-OPA1 protein cleavage upstream the mitochondrial network fragmentation essentially occurs in
the Early mitochondrial fission 6,7.
We here quantified the levels of the mitochondrial bioenergetic constants and the assembly of
the respiratory chain subunits into supercomplexes to better understand these fission responses
under mitochondrial stresses.
Our results showed that ATP synthase assembly and activity play a primary role following the
electrochemical proton gradient drop and OPA1 cleavage. By functioning in a reverse mode,
consuming mitochondrial ATP, this enzyme preserves the mitochondrial membrane potential and
the mitochondrial integrity independently of the supercomplexes disassembly. The type and fuel
reserve of the ATP synthase substrate is however essential to control the fission delay. In the
context of neurodegenerative disorders, our results propose why oxidative neuronal cells with a
low capacity for reverse activation of ATP synthase are more susceptible to mitochondrial
hyperfragmentation.
Keywords: Fusion/fission, mitochondrial membrane potential (ΔΨm), reactive oxygen species
(ROS)
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The thymus is a primary lymphoid organ essential for the induction of central immune tolerance.
Maturing T cells undergo several steps of expansion and selection mediated by thymic epithelial
cells (TEC). Congenital pathologies caused by a deficiency in genes regulating TEC development or
their capability to select non auto-reactive thymocytes results in a defective immune balance.
Restauration of thymic function is thus crucial for the emergence of curative treatments. Cellular
therapies based on induced pluripotent stem cells (iPSc) are promising approaches to treat those
pathologies. Here we address the differentiation of iPSc into functional TEC that can sustain a
proper and productive maturation of T cells to use in cell therapy. The differentiation protocol
proceeds entirely ex vivo in a feeder-free environment by refining existing protocols through an
unbiased method based on optimal experimental design. Tracking of the correct differentiation
path was performed by qPCR in following the expression of key markers. Our approach led to the
obtention, after 10 days of differentiation, of a cell population enriched in TEC-specific markers:
EPCAM+ FOXN1+, featuring a progenitor (TEP) phenotype as identified by bulk RNA-seq analysis.
We showed that these TEP were able to be successfully guided in mature induced TEC (iTEC)
expressing the key mature TEC transcription factor, AIRE, at the same levels than in vivo. AIRE
confers TEC the ability to express and present a wide range of self-antigen genes to shape T cell
development. Due to the difficulty to maintain primary TEC in standard culture, and because it is
hypothesized that the conservation of their 3D cellular pattern is crucial to their viability, a 3D
artificial thymic organoid culture (ATOC) was set up by encapsulating the iPSc-derived iTEC in
Matrigel. We successfully cultured and passed ATOC up to 4 weeks, significantly improving
maintenance of the iTEC culture. Finally, to assess the functionality of the generated iTEC, primary
thymocyte precursors were cocultured for 7 days. Cocultured thymocytes showed significantly
improved survivability and differentiation in mature single-positive T cells. Functional iTEC
generation and ATOC model offers a practical platform for the study of thymic cellular interactions
and pave the road to future cellular therapies for pathologies affecting the thymus.
Keywords: Thymus, Stem cells, Differentiation
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Brugada syndrome (BrS) is a rare inherited cardiac rhythm disorder leading to the development of
ventricular fibrillation and sudden cardiac death. More than 20% of BrS cases have been linked to
mutations in the SCN5A gene that encodes the cardiac voltage-gated sodium channel Nav1.5. A
new variant (p.R211H) has been identified in the RRAD gene that co-segregates with a familial
form of BrS. This gene encodes the Rad (Ras associated with diabetes) protein, a small monomeric
G protein, member of the RGK (Rem, Gem and Kir) family of proteins. The Rad protein has a central
role in many signaling mechanisms, including a decrease in the incoming calcium current,
modulates calcium homeostasis, affects cytoskeletal remodeling and negatively regulates
migration and tumor progression. Previous studies have shown that p.R211H RRAD variant
induces a gain of function of Rad, which reduces the amplitude of the Na+ current, leads to
cytoskeleton anomalies and defects in cell morphology.
My objectives are to identify the mechanisms of interaction of Rad with its different partners,
causing the reduction of sodium current as well as the mechanisms of structural abnormalities
induced by the mutation through the use of cardiomyocytes derived from induced pluripotent
stem cells (iPS-CMs) of the propositus having the p.R211H mutation compared to an intrafamilial
control with a new protocol of differentiation to have a better purity of cardiomyocytes.
Additionally, I will focus on identifying the effects of the equivalent mutation in mice (p.R210H) in
a Knock-In (KI) model.
Patch-clamp experiments confirm that the new protocol of differentiation doesn’t affect the cell
phenotype: we shown that the amplitude of INa is significantly decreased in cardiomyocytes
expressing the Rad p.R211H variant with a shift in the inactivation curve compared to control cells.
We confirm a decrease in L-type calcium current in mutated compared to control cells. Proteins
implicated in fibrotic pathways seem to increase with the mutation in iPS-CMs.
We are also working on KI mice expressing the RRAD p.R210H equivalent mutation that show
significantly higher QRS and QTc prolongation under Ajmaline compared with Wild-Type (WT)
mice, indicating a higher sensitivity to sodium inhibitors. As in iPS-CMs, there is a decrease in
sodium current intensity and a shift in the inactivation curve in the mutated mice. Protein
quantification in the left ventricle shows a decrease in Nav1.5 in homozygous KI mice at 15 and 50
weeks. It appears to show a decrease in Rad and Connexin 43 with an increase of proteins involved
in the fibrotic pathway. This increase is not surprising since these mice show fibrosis from the age
of 15 weeks.
Keywords: Brugada Syndrome, Rad GTPase, iPS-CMs
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Lipid nanocapsules (LNCs) are one of the most promising nanocarriers for enhancing the delivery
of several drugs. However, little of its pharmacokinetics has been known. Recent development in
Förster Resonance Energy Transfer (FRET) technology made possible the way to follow intact lipid
nanocapsules (LNCs) in vivo and in vitro fate.
The present research studied the pharmacokinetics and the in vivo oral absorption of intact LNCs
particles in rats using a new quantitative FRET technique. We formulated and quantified the
particle concentration of six LNCs formulations differing by sizes (50- and 85-nm) and surface
modifications (pre-insertion DSPE mPEG-2000 (DPEG)), stearylamine (SA), and control). The
formulations were intravenously injected or orally given to rats with the dose of 2×1014
particles/100 g rat. In addition, the in vitro absorption of the formulations was studied in
the Caco-2/HMEC-1 Transwell model.
FRET assay revealed pharmacokinetics of intact LNCs having a size effect regardless of surface
modification. 85 nm LNCs had a half-life up to 4.5 hr, twice longer than 50-nm LNCs. Surfaceadding DPEG did not increase the half-life of 85-nm LNC-DPEG and even decreased it to 45 minutes
for 50-nm LNC-DPEG, making the formulation having the highest clearance rate. In contrast,
surface-adding SA did not change any pharmacokinetics parameters. Moreover, we investigated
the oral bioavailability of intact LNCs particles. The results show <1% in vitro absorption in the new
Caco-2/HMEC-1 Transwell model [1] and 0% in vivo bioavailability in rats, despite being previously
reported to increase the oral bioavailability of drugs encapsulated in LNCs.
Summarily, we successfully elucidated a distinct characteristic of pharmacokinetics and oral
bioavailability of intact LNCs using a new quantitative FRET technique. Larger size prolonged the
half-life of LNCs, while pegylation surprisingly decreased the half-life. However, future
experiments should investigate their biodistribution. Besides, an increase in oral bioavailability of
LNCs encapsulated drugs previously reported may not involve intact LNCs crossing the intestinal
barrier.
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Introduction: (Chemo)-radiotherapy is the standard treatment for patients with locally advanced
lung cancer (LALC) not accessible to surgery. Despite strict application of dose constraints, acute
toxicities such as acute pulmonary toxicity (APT) remain frequent, and may impact treatment’s
compliance and patients’ quality of life. Previously, on a population treated with intensitymodulated photon therapy or passive scattering proton therapy, spatial dose patterns associated
with APT were identified in the lower lungs, especially in the posterior right lung. In the present
study, we aim to define these spatial dose patterns on a retrospective cohort treated by
volumetric-arctherapy (VMAT) and to validate our findings prospectively.
Methods: For the training cohort, we retrospectively included all patients treated in our institution
by VMAT for a LALC between 2015 and 2018. APT was scored according to the CTCAE v4.0 scale.
All dose maps were registered to a thorax phantom using a segmentation-based elastic
registration. Voxel-based analysis of local dose differences was performed with a non-parametric
permutation test accounting for n = 10.000 permutations, producing a 3-dimensional significance
maps on which clusters of voxels that exhibited significant dose differences (p < 0.05) between
the two toxicity groups (APT ≥ grade 2 vs APT < grade 2) were identified. A prediction model
(Pmap-Model) was then built using a neural network approach and then applied to an
observational prospective cohort for validation. The model was evaluated using the Area under
the curve (AUC) and the balanced accuracy (Bacc: mean of the sensitivity and specificity).
Results: 165 and 42 patients were included in the training and validation cohorts, with respective
APT rates of 22.4% and 19.1%. In the training cohort, a cluster of voxels (Pmap-region) was
identified in the posterior right lung. In the training cohort, the Pmap-Model combining 11
features among which the mean dose to the Pmap-region resulted in an AUC of 0.99 and a Bacc
of 99.2 using an 8% probability threshold. Using the same voxel cluster on the validation cohort,
the Pmap-model resulted in an AUC of 0.81 and a Bacc of 82.0.
Conclusion: Our APT-prediction model was successfully validated in a prospective cohort treated
by VMAT. Regional radiosensitivity should be considered in usual lung dose constraints, opening
the possibility of easily implementable adaptive dosimetry planning.
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Background: Serum protein electrophoresis (SPE) is a common clinical laboratory test, mainly
indicated for the diagnosis and follow-up of monoclonal gammopathies. A time-consuming and
potentially subjective human expertise is required for SPE analysis to detect possible pitfalls and
to provide a clinically relevant interpretation.
Methods: An expert-annotated SPE dataset of 159,969 entries was used to develop SPECTR
(Serum Protein Electrophoresis Computer-assisted Recognition), a deep learning-based artificial
intelligence (AI), which analyzes and interprets raw SPE curves produced by an analytical system
into text comments that can be used by practitioners. It was designed following academic
recommendations for SPE interpretation, using a transparent architecture avoiding the “black
box” effect. SPECTR was validated on an external, independent cohort of 70,362 SPEs and
challenged by a panel of nine independent experts from other hospital centers.
Results: SPECTR was able to identify accurately both quantitative abnormalities (r ≥ 0.98 for
fractions quantification) and qualitative abnormalities (ROC-AUC ≥ 0.90 for m-spikes, restricted
heterogeneity of immunoglobulins and beta-gamma bridging). Furthermore, it showed highly
accurate at both detecting (ROC-AUC ≥ 0.99) and quantifying (r = 0.99) m-spikes. It proved highly
reproducible and resilient to minor variations and its agreement with human experts was higher
(κ = 0.632) than experts between each other (κ = 0.624).
Conclusions: SPECTR is an algorithm based on artificial intelligence suitable to high throughput
SPEs analyses and interpretation. It aims at improving SPE reproducibility and reliability, It is fully
available in free access through an online tool providing fully editable validation assistance for
SPE.
Keywords: artificial intelligence, deep learning, serum protein electrophoresis, myeloma,
monoclonal gammopathy, neural network
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High-grade epithelial ovarian cancer (HGEOC) remains one the deadliest gynecologic malignancies
(1). In a study realized by Gentric et al (2), HGOC patients have been divided into: low or high
oxidative phosphorylation (oxphos) patients, the latter ones were characterized by high amount
of reactive oxygen species (ROS) and a better sensitivity to chemotherapy. Aiming to improve low
oxphos patient’s response to chemotherapy, an anticancerous molecule, Ferrocifen, has been
chosen. Ferrocifens present a remarkable in vitro cytotoxic effect by producing ROS (3) and so
might transform low oxphos patients into high oxphos ones. But Ferrocifen’s hydrophobic
character makes it impossible to be used directly in vivo. In order to overcome this problem,
ferrocifen was encapsulated in lipid nanocapsules (LNC). LNC are lipid core nanoparticles
formulated by phase inversion (4). Their hydrophobic heart allows encapsulating the ferrocifen
and carrying the drug to the desired site. The encapsulated ferrocifen was tested in vivo on ovarian
cancer patient-derived xenografts (PDX) models.
Different LNC were formulated: blank LNC, ferrocifen loaded LNC, and ferrocifen loaded LNC
surface functionalized by polyethylene glycol 2000 (PEG2000). The addition of PEG2000 aimed to
increase the blood circulation time of the LNC after intravenous administration. These different
formulations were administrated alone or in association with standard chemotherapy on ovarian
cancer high oxphos and low oxphos PDX models. The toxicity of the different treatments was
measured by following the evolution of the animals’ weight and the biological effect was
determined by measuring the evolution of the tumour volume.
Keywords: Oxidative phosphorylation, reactive oxygen species, patient derived xenograft model.
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Background: Although their prohibition for public health and social reasons, and therefore strict
control, growth promoters may still be used in livestock production for fattening purpose or in
competitive animals with the aim of improving sports performance. Despite the sensitivity of
current screening tools, the detection of endogenous hormones remains a challenge. Thus, nontargeted strategies and particularly metabolomics have emerged. These approaches investigate
physiological alteration upon prohibited substances administration in the objective of discovering
effect biomarkers associated to such practices. In order to overcome the challenge associated with
the screening of Anabolic-Androgenic Steroids (AAS) abuses in animals, a non-targeted liquid
chromatography coupled to high resolution mass spectrometry (LC-HRMS) based metabolomics
approach was implemented on equine urine samples to highlight potential effect biomarkers
associated with testosterone abuse and propose a classification tool as innovative efficient
screening strategy.
Method: One four-years old gelding received an intra-muscular injection of testosterone esters
cocktail. Urine samples were collected before treatment and regularly after administration until
216 days. Samples were analysed in LC-HRMS and, from the generated data, statistical analyses
were performed. Then, the non-targeted method initially developed in HRMS was transferred to
a low-resolution MS system and to a second laboratory. Finally, other in vivo studies involving the
administration of testosterone and boldenone were analysed to define the biomarkers scope and
robustness.
Results: A classification model relying on 4 potential biomarkers was defined allowing detection
of testosterone abuse in horses. With the perspective of a routine application, a targeted LC-HRMS
method was successfully developed to monitor the biomarkers. This approach allows postadministration samples to be classified as suspicious between 4 and 102 days. The performances
and robustness of the approach were confirmed through inter-instrument and inter-laboratory
transfers with comparable suspicion windows (4 to 95 days and 4 to 102 days respectively). Finally,
samples from additional in vivo studies were predicted on the classification model demonstrating
also the robustness of the approach towards other drugs. CONCLUSION: This proof of concept
allows to confidently consider the development and application of biomarker-based strategies to
meet current doping control needs. In parallel to this application, this strategy is also being
developed for a Public Health application in relation to the chemical safety of foodstuffs of animal
origin, in the context of the use of unauthorised veterinary substances. KEY WORDS: LC-HRMS,
screening, AAS, doping, metabolomics.
Keywords: LC-HRMS, screening, AAS, doping, metabolomics.
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Objectives: Scedosporium apiospermum is an opportunistic filamentous fungus causing various
human infections especially in immunosuppressed patients, and colonizing the respiratory tracts
in patients with cystic fibrosis. Like in many pathogenic fungi, the conidia cell wall is a key-element
involved in the early recognition by the host immune system. Apart from different immunogenic
polysaccharides constituting the cell wall, the 1,8-dihydroxynaphtalene (DHN)-melanin is highly
preserved in the fungal kingdom, providing survival advantage in extreme environmental
conditions. In S. apiospermum, the DHN-melanin biosynthesis is insured by successive enzymatic
reactions, depending on the expression of a four-gene cluster, including a transcription factor,
orthologue to Pig1. The present work was aimed to characterize the conidial phenotype of Δpig1
melanin-deficient strains compared to parental strains, as a starting point toward the elucidation
of pig1 functions and DHN-melanin involvement in S. apiospermum virulence processes.
Methods: The pig1 deletion was performed using CRISPR Cas9 genome editing from two parental
melanized S. apiospermum strains, the wild-type 14462 strain (WT) and the Δku70 deleted 14462
strain (Δku70), in which the homologous recombination needed for transformation is facilitated.
Hygromycin-resistant transformants were first submitted to molecular assays including Sanger
sequencing and Southern-Blot to confirm the deletion of pig1. (i) Different phenotypical tests were
performed from 9-day conidia, including melanin detection using electronic paramagnetic
resonance (EPR), growth and conidiation tests. (ii) The cell wall structure was also explored using
transmission electronic microscopy (TEM). The comparative exposure of polysaccharides residues
at conidial surface in Δpig1 mutants was quantified using fluorescent lectins (concanavalin A and
wheat germ-agglutin). (iii) Finally, the thermotolerance was explored, by culture after thermal
shock at 40°C and 50°C.
Results: Three Δpig1 mutants were obtained, one from the WT strain and 2 from the Δku70 14462
strain. The loss of pig1 was phenotypically associated with the absence of DHN-melanin in the cell
wall, as revealed by the unpigmented Δpig1 mutant colonies, and confirmed by EPR. No change in
the ability to grow and sporulate could be attributed to pig1 deletion, showing that pig1 is not
essential for fungal growth. The cell wall thickness was drastically reduced in melanin- deficient
Δpig1 mutants. Unexpectedly, pig1 deletion triggered changes in conidia size and shape, as more
than 40% of large septated conidia were observed. The absence of melanin layer drastically
increased the exposure of mannose/glucose and N-acetylglucosamine (chitin) residues compared
to the melanized spores. Lastly, the mean survival of Δpig1 mutants to 50°C heat shock was
drastically hampered compared to the parental strains (6% versus 55% respectively).
Conclusion: These preliminary results confirm the regulatory role of pig1 on melanin biosynthesis
in S. apiospermum conidia. Structural changes and poor thermal survival of Δpig1 melanindeficient conidia foreshadow the wider involvement of pig1 in fungal biological processes,
including virulence. Molecular mechanisms under pig1 control in S. apiospermum conidia will be
further investigated, based on a comparative transcriptome analysis (RNA-seq) between parental
and Δpig1 mutants (ongoing).
Keywords: Scedosporium apiospermum, Pig1, DHN-melanin, Virulence
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Celf1 is a gene coding for an RNA-binding protein (RBP) that post-transcriptionally regulates gene
expression. CELF1 can bind to pre-mRNAs in the nucleus, thus regulating their alternative splicing.
It can also bind to mRNAs in the cytoplasm and thus modify their stability and/or translation. It
should be noted that CELF1 binds to UGU-rich regions. In the case of cytoplasmic regulations
(modification of stability and/or translation) CELF1 essentially binds to the untranslated regions
(UTRs), and notably the 3'UTR.
Celf1 deficient mice had multiple pathologies, including lens opacification, or cataract. The
objective of my project is to identify the targets of CELF1 in the lens, whose defective regulation
in the absence of the protein contributes to its opacification. We are particularly interested in
targets that are regulated by CELF1 through their alternative splicing.
Through bioinformatic analysis we have identified candidats genes. With an iClip-seq experiment
we have been able to identify the RNAs (messenger and pre-messenger RNAs) that bind to CELF1,
in the lens of adult WT mice. The iCLIP-seq is a technique derived from the Chip-seq allowing to
identify the RNA ligands of any RBP, and to know precisely the RNA/RBP binding sites. And with
two RNAseq datasets corresponding to newborn or Adult WT and KO Celf1 mouse lenses, we have
identified genes with alternative splicing events. By combining these data, we retained 22 genes
with the most confident splicing events and associated CELF1 binding site.
Among these 22 genes, 10 are associated with cytoskeleton and inter-cellular adhesion. Which is
particularly interesting since during the development of the lens, the fiber cells (the cell type
predominant in the lens) show a modification of their cytoskeleton allowing their elongation and
their packing to form a dense network of very organized cells. A disruption of the cytoskeleton of
those fiber cell during the lens development could lead to lens pathology, such as the cataract.
To test the catarogenesis effect of those alternative splicing events, we are developing a new
model for the study of lens pathologies. This model is based on spheroids formed from a lens
epithelial cell line, from murine origin. They can spontaneously form spheroids when cultured in
wells coated with polyhema to prevents the cells from adhering to the bottom of the well, so the
cells adhere to each other. These spheroids show a strong transparency, that is not found in
spheroids formed from epithelial cells of non-lens origin. Those spheroids lose their transparency
when Celf1 is KD.
Keywords: Celf1, Cataract, Alternative splicing, Organoides, RNA-seq
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Nutraceuticals help prevent various metabolic disorders such as those related to metabolic
syndrome (MetS). The latter is generally caused by a sedentary lifestyle and the consumption of
ultra-processed products. Here, we evaluated the beneficial effects of a nutritional mixture based
on Berberine and Citrus (Citrus pericarp-35% bioflavonoids-aqueous extraction) and Apple
(phloridzin-5%-hydro-ethanolic extraction) (BCA) extracts in Wistar rats subjected to a high fat and
high sugar diet.
Thirty-two 8-week-old Wistar rats were randomly divided into 4 groups: untreated control (UC;n=8), BCA-treated control (T-C;n=8), untreated rats fed with High Fat High Sugar Diet (HFHS) (UHFHS;n=8) and BCA-treated rats fed with HFHS diet (T-HFHS;n=8). All rats received daily water or
BCA mixture (100mg/kg po) for 13 weeks. Morphological and metabolic parameters were
measured at the beginning and the end of the treatment. Concentration-relaxation curves to
insulin and acetylcholine were also determined on isolated thoracic aorta. Intestinal permeability
of proximal and distal colon was measured by using Ussing chamber
Compared with the control group, rats fed with HFHS showed an increase in body weight,
abdominal circumference, and adiposity index calculated from perirenal and peri-epididymal fat
(P<0.001). The HFHS diet induced atrophy of the ceacum (P<0.001). The BCA treatment did not
modify weight gain or food intake but significantly decreased visceral fat weight and reduced
ceacal atrophy (P<0.01) compared to the HFHS untreated group. Relaxing effects to acetylcholine
(Ach) showed no difference between the four groups. By contrast, in the HFHS-fed group, insulinmediated (Ins) relaxation was slightly impaired and this impairment was counteracted by BCA
treatment. The BCA mixture significantly prevented the increase of distal colon permeability only
in the HFHS-fed group. However, there was no difference between the groups for the proximal
segment.
Our results indicate that rats fed with the HFHS diet showed an increase in body weight gain,
abdominal circumference, and adiposity index. The BCA supplementation did not prevent weight
gain or the increase in food intake but significantly reduced adiposity index, suggesting the
involvement of food intake-independent mechanisms in the decease of visceral adiposity.
The Ach- and Ins-induced endothelium-dependent relaxations seem to be differentially affected
by the HFHS diet. The BCA mixture was able to totally prevent the alteration of Ins mediated
relaxation by a mechanism which remains to be determined. The HFHS-induced increase of distal
colon permeability was prevented by the treatment, supporting the hypothesis of an antiinflammatory action exerted by the BCA mixture. Additional studies are underway to explore the
potential modulatory effects of BCA supplementation on gut microbiota and cytokine serum
profile.
Keywords: High-fat high sucrose diet, Microbiota, Thoracic aorta, Ussing chamber
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Context and objective: cardiovascular diseases represent the first cause of mortality worldwide
according to the WHO. Atherosclerosis is a pathology corresponding to the formation, from the
fetal stage, of lipidic deposits or atheroma in the intima of the arteries. We have shown that ApoE/- mice born to ApoE-/- mothers develop more atherosclerotic plaques than ApoE-/- mice born to
normocholesterolemic ApoE+/- mothers. Our hypothesis is that an intervention to reduce
cholesterol in hypercholesterolemic mothers during pregnancy may provide protection for their
offspring.
The objective of the study is to investigate the effect of supplementation with a cholesterollowering drug (cholestyramine (CTY)) in ApoE-/- mice during gestation only (G) or during gestation
and lactation (GL) on the development of atherosclerosis in adult ApoE-/- offspring.
Material and methods: 3 groups of ApoE-/- females were each fed either a control diet (CTR), a
diet supplemented with 3% cholestyramine during gestation (CTY-G) or during gestation and
lactation (CTY-GL). Offspring weights were recorded at weaning. At 25 weeks of age, the 3 groups
of offspring were sacrificed and cholesterol and triglyceride levels were measured in the offspring.
The concentration of bile acids in the plasma at sacrifice was determined. Atherosclerotic plaques
in the aortic roots were quantified after red oil O staining. Statistical differences were determined
by Kruskal-Wallis. Results are considered significant at p<0.05.
Results: A significant reduction in atherosclerotic plaque area was observed in male progeny of
CTY-G and CTY-GL, at 400μm from the heart (p= 0.03 and p=0.01 respectively), as well as at 600
μm (p=0.05).
Females in all 3 groups showed significantly lower cholesterol levels than males: 288.2 mg/dl vs.
419.2 mg/dl for CTR, 325.5 mg/dl vs. 437.6 mg/dl for CTY-G and 294.8 mg/dl vs. 434.5 mg/dl for
CTY-GL. Similar results are for triglyceridemia with p=0.001 for CTR, p=0.003 for CTY-G and
p=0.001 for CTY-GL. Neither the cholesterol nor triglyceridemia showed any significant difference
between the three groups.
In female offspring, a significant increase in the pool of total plasma bile acids was noted (1.99
μg/ml for CTR vs 3.08 μg/ml for CTY-G and 3.69 μg/ml for CTY-GL with p=0.007 and 0.03
respectively) and which is due to a higher concentration of tauro-conjugated bile acids, similarly
in male CTY-GL offspring (2.05 μg/ml for CTR vs 3.71 μg/ml for CTY-GL, p=0.008).
Conclusion: Although treatment of apoE-/- mice during gestation and/or lactation with
cholestyramine has no effect on cholesterol and triglyceride levels of their offspring, a reduction
in plaque area in the aortic roots was observed in males as well as an increase in the concentration
of tauro-conjugated bile acids, which could reflect an increase in reverse cholesterol transport.
Keywords: atherosclerosis, perinatal, hypercholesterolemia, cholestyramine
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62 - The IL32ß/BAFF axis supports prosurvival dialog in the lymphoma
ecosystem and is disrupted by NIK inhibition
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Objectives. The aggressive clinical behavior of mantle cell lymphoma (MCL) and its short-term
response to treatments highlight a need for novel options. The microenvironment strongly
controls MCL cell survival, proliferation and chemoresistance, nevertheless little is known
regarding the interactions that occur in the tumor niches. In this study, we identified interleukin32 (IL32ß) as strongly produced by tumor cells within their niche, unlike Normal B Cells (NBC) and
we studied the regulation and the biological consequences of IL32ß in the dialog between MCL
and tumor-associated macrophages.
Methods. To identify novel molecular regulations occurring in lymphoma protective ecosystems,
we performed a transcriptomic analysis based on the comparison of publicly available datasets
from circulating (PB, n=77) versus MCL lymph nodes (LN, n=107) together with deep RNA
sequencing of purified CD19+CD5+ malignant (n=8) versus NBC (n=6). This analysis led to the
discovery of microenvironment-dependent and tumor-specific secretion of IL32ß by MCL cells.
Using in situ multiplex immunohistochemistry, ex vivo models of primary MCL cells (n=23) and
IL32KO MCL cell lines (Crispr/Cas9), we studied the regulation and the functional impact of IL32ß
in the MCL context.
Results. We first observed a microenvironment-dependent and tumor-specific secretion of IL32 in
MCL ecosystem. Using ex vivo models of primary MCL cells, we demonstrated that the
microenvironment-dependent secretion of IL32ß was controlled by the CD40L/NFKB2 axis
whereas its tumor specificity was the consequence of IL32ß promoter hypomethylation in MCL
compared to NBC. IL32ß protein expression was confirmed in MCL LN in situ by multiplex IHC.
IL32ß expression was enriched in situ in tumor zones infiltrated with T cells, compared to tumorexclusive zones. Based on in vitro experiments using IL32KO MCL cell lines, we demonstrated that,
through the secretion of IL32ß, the tumor was able to corrupt its microenvironment by polarizing
monocytes into specific protumoral CD163mid MCL-associated macrophages which supports
tumor survival through a soluble dialog mostly driven by BAFF. Finally, we demonstrated the
efficacy of selective NIK/alternative-NFKB inhibition to counteract both microenvironmentdependent induction of IL32ß and BAFF-dependent survival of MCL cells.
Conclusions. Our data uncovered the IL32ß/BAFF axis as a previously undescribed pathway
involved in MCL-associated macrophage polarization and tumor survival. Dependent on
alternative-NFKB signaling, tumor-specific secretion of IL32ß led to the corruption of the
microenvironment through the polarization of monocytes into specific MCL-associated
macrophages, which in turn favor MCL survival through BAFF and consequent alternative-NFKB
activation in tumor cells. Targeting IL32ß, BAFF or the alternative NFKB pathway through NIK
inhibition could also be a major interest for counteracting the multiple cross-talks that occur in
the MCL ecosystem.
Keywords: Mantle Cell Lymphoma, Macrophages, IL32, BAFF, alternative-NFKB pathway, NIKi
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Aim/Introduction: Lung perfusion PET/CT imaging using 68Ga-Macro Aggregated Albumin (MAA)
is a promising imaging tool for the assessment of regional lung function. Various methods have
been proposed to prepare 68Ga-MAA, including a washing stage of MAA particles and/or a prepurification of the 68Ga eluate. The aim of this study was to develop and validate an automated
process for routine production of 68Ga-MAA, using an unmodified commercial kit of MAA and
without pre-purification of the eluate.
Materials and Methods: The MAA particles from a commercial kit were suspended in 2 mL of
0.35M sodium acetate. 68Ge/68Ga generator was eluted with 5 mL of 0.1N HCl. The eluate was
added to the MAA suspension which was then incubated in a heat block at 60°C for 6 min, and
68Ga-MAA were purified. The tested parameters were radiochemical purity and 68Ga-MAA
stability according to instant-thin layer chromatography (iTLC), pH using pH test paper, sterility
and endotoxin content. The reliability and reproducibility of the process were examined with
radiolabeling yields from syntheses performed 2 times in triplicate. The structure and composition
were assessed using scanning electron microscopy (SEM) coupled to EDX (Energy Dispersive X-ray)
analysis. The particles size was studied with a light microscopy and a hemocytometer.
Results: The automated labeling process was simple and took 15 minutes. The obtained 68GaMAA was a suspension whose quality was in agreement with the standards for clinical use. The
mean radiochemical purity was 99 ± 0.6% at T0 and 98.8 ± 1.1% at T=3h. The pH was 4.4. All
obtained radiopharmaceuticals were sterile and compliant with endotoxin levels. The mean nondecay-corrected radiolabeling yield was 86.9 ± 4.8% showing reliability and reproducibility of the
process. SEM images showed similar structure of 68Ga-MAA as compared with MAA suspended
in 0.9% saline solution. The EDX analysis demonstrated the presence of tin in both 68Ga-MAA and
non labeled MAA, in keeping with the commercial kit composition. No composition difference
between both products was found on EDX analysis. The 68Ga-MAA size ranged from 15 to 100
μm.
Conclusion: We developed an automated process for the radiolabeling of 68Ga-MAA, using an
unmodified commercial kit of MAA and a 68Ga eluate without pre-purification. The process was
rapid, simple, reliable and reproducible. The obtained suspension was compliant with quality
controls and suitable for clinical use. This automated process may facilitate the use of 68Ga-MAA
for the assessment of perfusion lung function with PET imaging.
Keywords: [68Ga]Ga-MAA, Gallium-68, Automated synthesis, Automated purification, Perfusion
PET/CT
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Objective: Primary brain tumors have the poorest prognosis of all childhood tumors. The current
treatments are rarely curative and induce significant toxicity due to the sensitivity of this vital
organ. Chimeric antigen receptor (CAR) αβT cell therapy targeting tumor antigen such as HER2 or
B7-H3 has been recently proposed to improve the outcome of children with brain tumors. Major
obstacles involve lack of tumor-specific target antigen, immunosuppressive tumor microenvironment and complex and costly individualized manufacturing process. In contrast to αβT
cells, γδT cells lack allogenicity and can be considered as a platform for CAR-T cells to overcome
this problem. Contrary to the current brain tumor antigens described in the literature, the Oacetylated GD2 (OAcGD2) ganglioside represents a solution to minimize off-tumor on-target
toxicity. Thus, our goal is to demonstrate anti-tumor efficacy in OAcGD2-specific CAR Tγ9δ2 cells
against pediatric brain tumors, and to further identify primary/acquired tumor resistance
mechanisms using 3-D tumor cell models.
Methods: OAcGD2 expression was flow cytometrically analyzed in 7 Diffuse Intrinsic Pontine
Glioma (DIPG) primary culture and one pediatric glioblastoma cell line. Polyclonal γ9δ2 T cells
expressing a second-generation OAcGD2-specific CAR (8B6 ScFv-mutated hIgG1Fc-CD28-CD3ζ)
were produced and in vitro tested against the CHLA-200 pediatric glioblastoma cell line. T cell
infiltration was evaluated in a 3-D-model by confocal microscopy, and CAR T cell activation was
assessed by CD107a degranulation assay and cytokine secretion. CAR T cell cytotoxicity was
showed using 51Cr in 2-D model, and videomicroscopy in 3-D model.
Results: All DIPG primary culture and pediatric glioblastoma cell line investigated expressed the
OAcGD2. Coculture experiments with CHLA-200 cell line demonstrated potent OAcGD2 CAR T cell
penetration and activation, associated with TNF-α and IFN-γ secretion. The CAR T cell killing ability
was confirmed in standard 4-hours 51Cr release assay and was similarly efficient to a
Staurosporine positive control during 96 hours in videomicroscopy.
Conclusion: OAcGD2 is an effective target for specific CAR Tγ9δ2 cells in DIPG or pediatric
glioblastoma cell line in vitro. In vivo evaluation in underway.
Keywords: CAR-T cells, Pediatric brain tumors, DIPG, Tγ9δ2 cells
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Current objectives in toxicology are to deepen our knowledge of toxic substances while limiting
the use of animal experiments according to the 3R principle. Recently, novel strategies combining
the integration of massive omics datasets with artificial intelligence (AI) algorithms have stood out
as alternative and complementary methods to traditional toxicology studies. Such strategies
usually start with the identification of toxicogenomic signatures, i.e., in the case of
transcriptomics, the description of over- and under-expressed genes after exposure to single or
combined chemical, physical or biological factors. Once identified, a given signature can be
associated with toxicological effects based on the hypothesis that two toxicants with close
toxicogenomic signatures share close toxicological effects (Steiner et al. 2004).
The objective of my thesis project is to develop new approaches to predictive toxicology
combining massive multi-omics data (transcriptomics and metabolomics) and methods of
machine learning and deep learning. The approaches developed are being applied within the
framework of the European project “FREIA'' and the ANSES project “MASSIVE ATTACK” and should
help improve performance of the ChemPSy prediction tool and its integration into the TOXsIgN
database (Darde et al. 2018; https://toxsign.genouest.org/). The aim of FREIA (Female
Reproductive toxicity of EDCs; a human evidence-based screening and Identification Approach)
project is to clarify and improve knowledge on the mechanisms induced by endocrine disruptors
in the alteration of female reproduction. In this context, the aim of this research is to study the
impact of exposure to well-known endocrine disruptors (diethylstilbestrol and ketoconazole) on
developing ovaries at the transcriptional level to identify potential biomarkers. (Kugathas et al., in
preparation).
The objective of MASSIVE ATTACK (MASSIVE metabolomic And TranscripTomic data integration
for risK assessment) project is to perform a multi-omic analysis combining transcriptomic and
metabolomic signatures for 57 semi-volatile organic compounds frequently found in French
housing and more precisely to study the mechanisms of a potential endocrine disruption of these
compounds.
Extracted signatures from these two projects and from other online available resources (such as
the Carcinogenome project dataset (Li et al. 2019) and the CMap dataset (Subramanian et al. 2017)
will be integrated in the TOXsIgN database. Briefly, TOXsIgN is a multi-technology and crossspecies web repository for toxicogenomic signatures that has been developed by the Chalmel’s
lab for submission, storage and retrieval of toxicogenomic signatures. It also embeds modules to
compare toxicogenomic signatures in a cross-species/-technology manner as well as AI-based
predictive toxicology algorithms, such as our in-house Chemical Prioritization System (ChemPSy)
(Darde et al., in preparation).
Keywords: Toxicogenomic signature, web resource, cross-species, cross-technologies, prediction
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Haemochromatosis (HC) type 4 is considered as the second most frequent cause of inherited iron
overload after HFE-related HC. The disease is due to heterozygous mutations in the SLC40A1 gene,
encoding the sole iron export protein reported in mammals; namely ferroportin 1 (FPN1). Two
phenotypes are described, as a consequence of two categories of genetic variants: loss-of-function
mutations, which lead to a progressive accumulation of iron in reticuloendothelial cells, and gainof-function mutations, which are responsible for a partial to complete resistance to hepcidin (the
systemic iron metabolism regulatory hormone) and a progressive iron deposition in parenchymal
cells. The interpretation of rare, even private, missense variations in SLC40A1 is made difficult due
to a large phenotypic heterogeneity described in adult patients and the existence of phenocopies.
Moreover, the complexity of FPN1 biology is not yet fully understood.
My thesis aims to decipher the genetic basis of iron overload and hyperferritinemia related to
FPN1. Firstly, I studied FPN1 biology, especially the consequences of missense mutations on its
function. Secondly, I built an online locus-specific database to propose recommendations to
interpret variations in the context of HC type 4. Finally, I explored long-range regulation of the
SLC40A1 gene by describing cis-regulating elements to be sequenced in a cohort of patients with
unexplained hyperferritinemia. A complete functional assessment of missense variations has been
developed, exploring both FPN1 loss- (cell membrane expression, radiolabeled iron export) and
gain-of-function (cell membrane expression under hepcidin treatment, biotinylated hepcidin
binding, ubiquitination assay). I tested 8 new variations described in patients with iron overload,
and characterized three variations as ambivalent with both FPN1 loss and gain of function.
Structural analysis sheds new light on the position of these variations and the possible explanation
of this ambivalence, providing the molecular basis of a new physiopathological mechanism in HC
type 4.
A comprehensive review of SLC40A1 variations described in literature so far enabled us to develop
a locus-specific database available to the community, where clinical, biological and genetic
information are reported. I re-interpreted the variations according to the American College of
Medical Genetics guidelines, and proposed recommendations for clinical interpretation of
SLC40A1 variants.
Finally, I explored the long-range regulation of the SLC40A1 gene. Candidate cis-regulatory
elements were first identified through an in-silico strategy using public databases. These regions
have been explored by luciferase assay and will be assessed by CRISPR inhibition strategy and 4C
experiments. Sequencing of these potential regulatory elements will be performed in a cohort of
204 patients presenting with unexplained hyperferritinemia.
Keywords: Haemochomatosis, Variant interpretation, Ferroportin, Hyperferritinemia
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Crohn’s disease (CD), is one of the two main forms of inflammatory bowel diseases (IBD), which is
thought to results from both genetic predispositions and environmental factors responsible for
altered host-microbiota interactions in the gut.
The use of biotherapy, led by anti-TNF antibodies, has transformed IBD prognosis but is only
effective in 60 % of patients. This project is following-up on a previous study, which used single
cell technologies to characterize a pathogenic inflammatory response called the “GIMATS” module
(IgG-plasma cells, inflammatory MNP, activated T and stromal cells) enriched in inflamed tissues
of a subset of patients (Martin et al., 2019). Importantly, GIMATS enrichment at diagnosis
significantly associated with subsequent anti-TNF resistance, though incompletely, thus
highlighting our need to further explore potential additional heterogeneity encompassed across
subsets of GIMATShigh patients. Accordingly, our preliminary results obtained on a larger cohort
analyzed by single cell RNAseq suggested a more complex organization of the MNP compartment
existed within GIMATShigh patients, which was not captured in the previous study. Samples from
the same patients were enriched in MNP by FACS sorting, in order to capture a higher number of
MNP from CD inflamed tissues.
After controlling for batch effect and clustering the cells, the MNP subset revealed 4 different
subtypes of macrophages, that we called Macs-1 to 4. Each of them was defined by its gene
programs: Macs-1 cells display a tissue-residency signature, the Macs-2 subset were defined as
inflammatory macrophages as they express inflammatory cytokines and many chemokines. The
Macs-4 cells are expressing lower chemokines and cytokines genes except for IL1B, and are
expressing the DC marker, CD1C which qualifies them as moDC-like macrophages. And finally, the
Macs-3 population, that was highly enriched in a small group of GIMATShigh patients. An analysis
of the differentially expressed genes conducted on this population revealed functions specific to
the lipid catabolism, as well as inflammation resolution. They express genes like the MMP9 and
MMP12 metalloproteinases implied in the tissue remodeling and potentially in fibrosis, which is a
common complication in Crohn’s disease.
To further dissect the molecular programs driving the MNP organization, we computed gene
modules represent groups of co-expressed genes that can share similar functions or common
regulatory mechanisms. We identified gene modules defining a monocyte signature, a mature
macrophage signature and multiple inflammatory modules that were not homogeneously
expressed across and within clusters, highlighting the underlying complexity and diversity of cells.
This new step bought us even closer to understanding the mechanisms inducing the anti-TNF
resistance only in a subset of patients.
Keywords: immunology, scRNAseq, Crohn's disease
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50% of metastatic melanoma patients carry the V600E mutation of the BRAF kinase. The frequency
of this mutation and the crucial role of this kinase in the biology of melanoma have led to the
development of therapeutic inhibitors specifically targeting the mutated protein: BRAF inhibitors
(BRAFi). The therapeutic effects are spectacular but transient. Only 4% of patients show a
sustained complete response. The mechanisms underlying this resistance are widely studied but
currently there is no therapy to prevent their occurrence. Several teams have shown that within
a single melanoma tumor, cell populations with varying degrees of resistance to BRAFi exist side
by side, and that this resistance gradient is inversely correlated with the expression of the
transcription factor MITF. MITF is mainly known for its regulatory properties on cell proliferation,
apoptosis and melanocyte differentiation, but various teams have shown that it also plays an
important role in the homeostasis of energy metabolism in melanoma cells, in particular by
promoting oxidative phosphorylation through the transcriptional coactivator PGC1a.
Based on this knowledge, the objectives of this work are to show that there is a reprogramming
of energy metabolism in BRAFi-resistant melanoma cells, and to determine how energy
metabolism is involved in the transcriptional reprogramming associated with the acquisition of
BRAFi resistance phenotype. In particular, I will focus on the role played by MITF, its targets and
its different regulators, in this process.
So far, we have shown, by comparing transcriptomic data of melanoma cell lines from public
databases, that the different transcriptional signatures associated with carbohydrate metabolism
allow to discriminate BRAFi-sensitive and -resistant cell lines. We also showed, using the SKmel28
melanoma cell line, that glucose deprivation in the culture medium increases resistance to
vemurafenib and represses MITF expression at the transcriptional level as well as at the protein
level. Real-time analysis of glycolytic flux and mitochondrial respiration by seahorse technology of
SKmel28 cells, sensitive or turned resistant to BRAFi after long term exposure to vemurafenib,
allowed us to observe that resistant cells show lower carbohydrate metabolism and higher
mitochondrial respiratory activity than sensitive cells. Unexpectedly, we observed a much lower
expression of MITF in resistant cells than in sensitive ones, suggesting that this metabolic
reprogramming is mediated by other factors than MITF. The next step of my project will be to
identify the signaling pathways involved in this metabolic reprogramming, and to determine their
role in the emergence of a BRAFi resistance phenotype.
Keywords: metastatic melanoma, BRAFi resistance, energy metabolism, MITF, metabolic
reprogramming
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The common swift (Apus apus) is a migratory bird breeding in France from June to August. These
birds are known for their very singular way of life, doing almost all of their activities in flight:
eating, drinking, mating and even sleeping. In order to drink, swifts skim over a river or a pond to
get a few drops of water from the surface. This behaviour has not yet been formally described.
We hypothesized that this behaviour could be very risky for swifts, because they may not be able
to take flight again if they fall into water. Hence, we expected that this behaviour would exhibit a
low variability, with optimal and safer trajectories being preferred.
In order to better understand this flight behaviour, we carried out a field study using an optical
tracking technique based on a set of mirrors projecting a stereo image of the animal on the sensor
of a single camera (rotational stereo-videography). The analysis of this image provides a measure
of the distance to the animal. The rigid assembly of camera plus mirrors can rotate horizontally
and vertically on a ground-based tripod and fluid video head. While the operator rotates the
device to keep the moving animal's image within the sensor frame, the aiming angles are recorded
by angular encoders. The mathematical combination of distance, aiming angles and angular
deviation from the optical axis yields a 3D record of the animal's movement. This technique allows
to track any animal moving at close range with high accuracy and does not require any tagging.
During 25 field sessions from May to July 2020, we filmed swifts drinking on 3 different
waterbodies around Rennes: a small pool, a large pool, and a river. During each field session,
meteorological variables (air humidity, sunlight, wind speed, wind direction) were recorded using
a weather station. For each drinking trajectory filmed, the success or failure of the swift was
recorded. Failures were identified when swifts opened their beak to drink, but regained altitude
before touching water.
194 trajectories were digitalized and a variety of parameters were calculated as a preliminary
study. The effect of wind speed and direction on flight trajectories was also investigated. We show
that the drinking behaviour of swifts has distinct phases which tend to be very stereotypical. Most
swifts exhibit high horizontal speeds while they drink, which are far from their stall speed (minimal
speed at which a flying object can fly without falling). Preliminary results also show that swifts
tend to drink with headwind, especially as wind speed increases, possibly to better control their
trajectory.
Further analyses are needed in order to study how the size and shape of waterbodies constrain
swifts’ drinking behaviour, and if biomechanical parameters tend to converge in most trajectories,
which would show a very constrained behaviour.
Keywords: behavior, flight, biomechanics, bird
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Staphylococcus aureus (S. aureus) is a versatile bacterium capable of establishing itself as a
commensal but also as a pathogen with the ability to infect all niches of the human body. This
gram-positive bacterium can cause acute, invasive but also chronic infections. This chronicity is
favored by its capacity to be internalized and to persist intracellularly in various human and animal
cells.
To withstand the environmental constraints encountered during infections, and to adapt to
intracellular survival, S. aureus has different mechanisms to modify the expression of its genes.
Among the effectors that favor its adaptation, regulatory RNAs hold a central place in various
regulatory networks and actively participate in the expression of virulence factors but also in
various processes essential to bacterial physiology.
Somewords about sRNA of S. aureus:
Present work aims to identify the function of a nouvel staphylococcal sRNA, Teg47. Our
preliminary results show that this sRNA is involved in intracellular survival of Staphylococcus
aureus. This sRNA is found in various clinical strains of S. aureus, with dissimilar expression profiles
during bacterial growth. Expression of this sRNA was tested in different expression conditions and
it was shown that acid pH, induced by organic and inorganic acids, increases the expression level
of this sRNA. The mechanisms of this regulation of expression were anzalysed.
The identification of direct molecular targets of sRNA is a crutial step for understanding of its
function. For this reason, a study of direct targets was conducted by combination of in silico, in
vitro, and in vivo approaches. RNAs in complex with Teg47 were purified and identified by MAPS
approach (MS2 affinity purification coupled with RNA sequencing). These putavive Teg47 targets
were further sudied by in silico approaches to predict direct binding. This analysis allowed us to
establish a list of 87 potential mRNA targets, involved in important cellular processes including
SOS response, DNA repair, metabolism and genes related to survival under stress conditions.
Alltogether, these results are encouraging and reinforce the role of Teg47 for intracellular survival.
Currently, we explore putative Teg47 targets to validate specific interactions and to identify their
mechanisms of regulation.
Keywords: small RNA, Staphylococcus aureus, intracellular persistence
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Steroids are biomolecules resulting from cholesterol that play essential roles in several biological
processes, e.g. physical development, metabolic homeostasis and sexual maturation. Endogenous
steroids are naturally produced by the body, e.g. testosterone; while exogenous steroids are
synthetic for human or animal purposes, e.g, trenbolone, stanozolol. Although the use of anabolic
steroids has been banned in the livestock industry since the 1980s for public health reasons,
steroids may still be used for growth promotion because of economically profitable factors.
Identifying and confirming steroid abuse classically rely on analytical strategies involving targeted
mass spectrometric approaches. However, the use of unknown synthetic substances or the use of
natural hormones are the two main obstacles of these approaches, which in the first case fall
through the net of targeted approaches, or in the second case do not allow the conclusion of
prohibited use. One of the strategies to overcome these barriers is to identify relevant biomarkers
that signal these fraudulent situations. In this perspective, studying in detail the metabolism of
steroids is the research topic of the thesis. In particular, the objective is to highlight potential
biomarkers in bovine urine using low and high-resolution liquid chromatography or gas
chromatography approaches. This research will be performed from three aspects, targeted
steroids analysis, suspected steroids analysis and untargeted steroids analysis. The objective of
targeted steroids is to find a limited number of steroid metabolites with high quantitative accuracy
and confirm bovine have been exposed to steroids as well as metabolism affected by using gas
chromatography-tandem mass spectrometry (GC-MS/MS) and liquid chromatography-tandem
mass spectrometry (LC-MS/MS). Then untargeted and suspected steroids analysis will be
conducted for further research to highlight biomarkers of interest based on high-resolution mass
spectrometry (LC-Q-Exactive, GC-Q-Exactvie). In addition, statistical methods such as Galaxy and
Global Natural Products Social Molecular Networking will be also used to annotate data with
databases and create molecular networks to investigate steroids biomarkers of interest. Molecular
network is a new computational strategy that helps visualization and interpretation of the
complex data arising from MS analysis. It can identify potential similarities among all MS/MS
spectra within the dataset and propagate annotation to unknown but related molecules.
In current Research, some steroids were identified and quantified in urine samples, confirming the
exposure of the bovine to the steroids of interest and the metabolic response as a consequence,
producing in particular specific estranediols metabolites (bab and abb). In the non-targeted
analysis, PCA, PLS-DA and OPLS-DA models have been generated on the acquired data (positive
and negative mode). This demonstrates the clear separation of samples from different
experiments which may be related to the differences in terms of animals (age, breed, diet,
breeding, etc.), sample storage conditions, etc., demonstrating a high degree of interexperimental variability that complicates the identification of a control/treatment discrimination.
In addition, we initially constructed the molecular networks of LC-Q-Exactive and GC-Q-Exactive
data.
Keywords: Steroids, LC-HRMS, GC-HRMS, Molecular network, Biomarkers, Metabolism
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Purpose: One of the major risks of Osteoarthritis (OA) is ageing. Among the underlying
mechanisms associated with age-related diseases including OA, an accumulation of senescent cells
has been observed. The elimination of such senescent cells has been shown to reduce pain and
increase cartilage regeneration in murine post-traumatic OA. To further decipher the role of
senescence (Snc) in OA onset and development, our work aims to describe the location of
senescent cells in vivo within joint tissues as well as investigate the in vitro Snc-associated
inflammatory response of chondrocytes.
Methods: To assess the expression of Snc markers during age-related OA, knee joints (n=4-5) of
male C57BL/6 mice of increasing age (1, 6, 12, 18, and 24 months) were harvested and prepared
for histo-analysis. Safranin-O staining for OARSI scoring and immunohistochemistry for Snc
markers as well as cartilage extracellular matrix proteins, and the aggrecan neoepitope NITEGE,
were performed.
In vitro, to investigate the relationship between inflammation and Snc in chondrocytes, TC28a2
chondrocyte cell line and primary human articular chondrocytes (hAC) seeded at 15,000 cells /cm2
were stimulated with IL-1b (10 ng/ml; 24 to 72h) or etoposide (Eto) (20µM; 24h) and maintained
in culture between 24h to 72h.
Results: Our in vivo results don’t show a significant increase in the expression of Snc markers with
increasing ages, despite an increase in OA score as well as the detection of the aggrecan
degradation neoepitope NITEGE. Consistently, an age-related decreased in COL2a1 was observed
in the knee joints of mice with aging.
IL 1-β and Eto treatment of TC28a2 and hAC both resulted in a decrease in COL2A1 and ACAN
markers and an increase in inflammatory (COX-2) and catabolic markers (MMP-3 and MMP-13)
from 24h to 72h. However, no significant modification of Snc markers (p16Ink4A, p21CIP1, p53,
and PAI-1) expressions was observed after IL 1-β treatment whereas Eto treatment triggered an
augmentation of the Snc markers p21CIP1 and PAI-1 as early as 24h in both cell types.
Conclusions: Our in vivo results failed to show an increase in Snc markers in correlation with age
and OA severity in an age-related OA murine model. Our in vitro data suggest that IL-1β, commonly
used in vitro to simulate the OA-associated inflammation, did not induce cellular Snc in human
chondrocytes in our conditions. On the contrary, Eto was found to induce Snc in the TC28a2 and
hAC. This model of Eto-induced Snc could be a useful tool to study the complex role of Snc in OA
chondrocytes as well as evaluate anti-OA therapeutic approaches targeting Snc.
Acknowledgments: This work was supported by research grants from FOREUM Foundation for
Research in Rheumatology (SEN-OA) and the ANR project KLOTHOA (ANR-18-CE14-0024-01.
Keywords: osteoarthritis, senescence, aging, chondrocytes
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Background: Non-invasive estimation of myocardial work by trans-thoracic echocardiography is a
novel tool to analyze myocardial contraction efficiency during systole. Two methods are described,
on using Left ventricular (LV) strain and a LV pressure estimation, and another with only LV strain
integrals. The present study analyzes their utility in prediction of CRT-response.
Methods and results: 243 patients implanted by a CRT according to current recommendations
were retrospectively included in hospital university of Rennes. All patients had a complete transthoracic echocardiography at implantation and at 6-moths follow-up. Responders were defined as
having a 15% decrease in indexed LV end-systolic volume at follow-up compared to baseline.
Baseline characteristics are described in table 1. 25.1% were non-responders. In this group, there
were more men, more ischemic cardiomyopathies with more dilated LV. Strain signals ware
analyzed only in the most informative loop, the apical 4 cavities. Myocardial work estimation with
LV pressure estimation was previously described. The 3 different integral of strain signal were
represented in figure 1. According to ROC curves, myocardial work (particularly wasted work in
septal wall with AUC=0.718±0.04) estimated with LV pressure estimation is better than strain
integrals to predict LV positive remodeling (best AUC 0.631±0.040) after CRT-implantation.
Conclusion: Left ventricular pressure estimation give useful information on top of strain curves for
prediction for CRT-response.
Keywords: Cardiac resynchronizaton therapy, Echocardiography, Strain
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77 - TLR3 promotes venous thrombosis through endothelial cell activation
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Background: Venous thromboembolism (VTE), encompassing both pulmonary embolism (PE) and
deep vein thrombosis (DVT), is the third leading cause of morbidity and mortality among
cardiovascular diseases. Coagulation and inflammation are separate physiological processes yet
an intense interconnection between these mechanisms has been recognized in VTE over the past
decade. Toll-like receptors (TLRs) are key components of the innate immune system that sense
endogenous and exogenous danger signals. Extracellular RNA (eRNA) released by damaged cells
seem to exert procoagulant activities but mechanisms during venous thrombosis have not been
elucidated.
Aims: Characterizing the effects of eRNA and TLR3 on endothelial cells during venous thrombosis.
Methods: The FeCl3 model was used to induce venous thrombosis in WT and TLR3 deficient (-/-)
mice. A specific fluorescent probe for RNA (Syto RNA Select), RNase1, poly (I:C), RNA extracted
from murine endothelial cells (eRNA) were injected to mice. Vascular permeability was
investigated through immunofluorescence technique in HUVECs treated with poly (I:C) or eRNA in
the presence of TLR3 antagonist. Gene expression and signaling pathway activation were analyzed
in HEK 293 cells overexpressing TLR3 by using western blot and real-time quantitative PCR. Plasma
clot formation was measured after incubating HUVECs treated with thrombin, poly (I:C) or eRNA
with human plasma.
Results: We found that thrombosis exacerbated RNA release in vivo and increased RNA content
within the thrombus. RNase1 treatment reduced thrombus size compared to control mice. In
contrast, eRNA and poly (I:C) treatments increased thrombus size in WT mice but not in TLR3-/mice, by bolstering neutrophil recruitment and NETosis. In vitro, eRNA stimulated CXCL5 secretion
and VE-cadherin downregulation in WT but not in TLR3 deficient endothelial cells. In addition,
eRNA triggered plasma clot formation potentially by reducing thrombomodulin mRNA expression.
eRNA mediate these effects through TLR3-dependent activation of NFkB.
Summary/Conclusion: These results suggest that eRNA/TLR3 axis contributes to venous
thrombosis by enhancing neutrophil recruitment and coagulation.
Keywords: Venous thrombosis, Toll-like receptor 3, Extracellular RNA
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Introduction: The COVID-19 pandemic, caused by SARS-Cov-2 infection, has infected more than
200 million people worldwide and caused more than 4 million deaths. Severe forms of COVID-19
have symptoms similar to pneumonia, making diagnosis and management difficult. It is therefore
necessary to better understand the molecular pathology of COVID-19 and to develop biomarker
strategies for its early diagnosis to improve patient outcomes. The secretome is a set of proteins
secreted by cells that are dysregulated under certain circumstances, such as septic shock. Easily
accessible in the plasma, it represents a great opportunity to discover new biomarkers that can be
studied with non-targeted "omics" strategies.
Aims: Compare the secretome profile of severe COVID-19 patients with those of non-SARS-CoV-2
pneumonia patients.
Methods: Plasma samples and clinical data from healthy volunteers (n=22), patients with nonSARS- Cov-2 induced pneumonia (n=126) and COVID (n=33) were collected at the University
Hospital of Nantes (France). Each plasma samples were enriched of the low abundant proteins
(Proteominer® technology), dialyzed and digested with trypsin/Lys C. Sample were analyzed using
large-scale tandem mass spectrometry (MS/MS) based on a label free quantification to allow
identification of deregulated proteins. Proteins with a p-value and q-value less than 0.05 and a
log2Foldchange less than -1.5 or greater than 1.5 were considered deregulated. The gene ontology
(GO) of the biological processes (BP) and cellular components (CC) of the deregulated proteins
was then analyzed with R software.
Results: From the 302 proteins identified (FDR 1%), 14 proteins increased significantly and 43
decreased significantly in COVID patients compared to patients not infected with SARS-Cov-2. GOBP analysis of these proteins showed that the significantly decreased proteins are mainly involved
in the coagulation pathway, with notably an alteration of platelet degranulation, and complement
activation. The increased proteins are involved in the activation of the coagulation cascade and in
the acute inflammatory response.
Conclusion: This study identifies several deregulated proteins in severe COVID patients compared
to patients developing non-SARS-Cov-2 induced pneumonia. These data help distinguish
molecular alterations between these two conditions and may help delineate treatment strategies.
Keywords: COVID, secretome, proteomic
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Triple-negative breast cancer (TNBC) is an aggressive cancer with a poor prognosis that is
particularly resistant to cytotoxic chemotherapeutic treatments, notably due to over-expression
of anti-apoptotic proteins. Here we show that, additional to intrinsic resistance, cancer cells
acquire resistance to apoptosis thanks to a dialogue with cancer-associated fibroblasts (CAFs) of
the microenvironment.
We used BH3-mimetics (e.g. ABT-737) targeting anti-apoptotic proteins of the BCL-2 family as cell
death inducers in the TNBC cell line MDA-MB-468 cultured with conditioned-media of primary
culture of CAFs from patients with invasive carcinoma. We established a cross-talk relying on
soluble metabolic mediators. By analyzing metabolic phenotypic profiles, we noted enhanced
consumption of mitochondria-fueling metabolites in MDA-MB-468 cancer cells under CAFs
influence. CAFs promote mitochondrial pyruvate transporter activity and oxygen consumption by
cancer cells while a supply of pyruvate is sufficient to reduce cancer cells sensitivity to ABT-737induced apoptosis. This suggests a central role of pyruvate in the protective effect of CAFs on TNBC
cells apoptosis. Consistently, we show that CAFs protective effect is reversed by the
pharmacological inhibition of the mitochondrial entry of pyruvate by UK5099 in cancer cells.
We thus established a link between pyruvate metabolism and apoptosis resistance which allows
TNBC cells to exploit CAF metabolic properties and unravelled a new potential therapeutic target
to improve TNBC cytotoxic treatment in an ecosystemic context.
Keywords: Breast Cancer, Cancer-associated Fibroblast, Apoptosis, Metabolism
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80 - Proprioceptive and Virtual feedback used in Neurofeedback study for poststroke motor rehabilitation
Salome Le Franc1 , Isabelle Bonan3, Anatole Lécuyer2 , Mélanie Cogne1
1

Rennes University
Inria
3
Rennes Hospital University
2

Stroke is a public health problem, which can lead to constant upper limb motor injury in more than
60% of cases, with a major loss of independence. Rehabilitation techniques are being developed
to stimulate brain plasticity and allow clinical recovery.
Neurofeedback by Electroencephalography (EEG-NFB) is an innovative technique for modulating
brain activity, allowing sensori-motor areas stimulation by doing motor imagery (MI). The aim of
our study is to evaluate new feedback modalities used in the EEG-NFB to stimulate brain plasticity,
generate an efficient sensori-motor activation loop, and positively motivate the subject to
continue his rehabilitation through playful feedback.
We introduce the concept of wrist tendon vibration associated with a virtual hand as feedback.
These tools can create illusions of movement on the vibrated limb (even if it is deficient) and
induce powerful stimulation of brain motor areas.
Keywords: Neurofeedback, Electroencephalography, Tendon vibration, Virtual Reality, Stroke,
Rehabilitation
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Brominated flame retardants have been associated with impaired neuropsychological abilities in
children. European restrictions have therefore banned the use of these compounds, which has led
to an increased use of organophosphate flame retardants (OPFR). The objectives of this study are
to describe the pre- and postnatal exposure of children to OPFRs as well as co-exposures with
other compounds and to explore their possible determinants.
A total of 262 children aged 3.5 years and 395 mothers from the french Elfe mother-child cohort
were included. Pre- and postnatal exposures of children were assessed by concentrations in hair
for 11 OPFRs. Descriptive analyses were performed on the concentrations of OPFRs. Correlation
matrices and linear models were used.
Nine OPFRs were detected in the children's hair and eleven in the mothers' hair. Their
concentrations were higher in the children than in the mothers. The higher median concentrations
for children were 259 ng/g for TCPP, 89 ng/g for TDCPP and 83 ng/g for EHDPP. The higher median
concentrations for mothers were 256 ng/g for TCPP, 102 ng/g for BHT and 63 ng/g for TPP. No
correlation was found between the concentrations of OPFRs nor between the child and mother
samples. Floor type is the determinant most associated with OPFR for children. Seven OPFRs
among 9 were associated with floor type: tiles in the child's bedroom (vs. carpet/parquet/linen) is
positively associated with EHDPP, TBEP, TCEP, TCPP, TEP, TMCP and TPP (p.value <0.2). For
mothers, the determinant most associated with OPFR is the BDE 209 concentration (p. value <0.05
for eight OPFRs).
These analyses suggest that the household is not a common source of exposure between mother
and children. As this is an exploratory study, the associations need to be confirmed by other
studies.
Keywords: chemical, exposure, child health, environment, fire safety
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Hormone dependant breast cancers are main type of breast cancers diagnosed in women.
Treatments used for metastatic phases are a combination of hormone therapy and cell cycle
inhibitors: CDK4/6 inhibitors (CDK4/6i). Despite the efficiency of this targeting therapy, patients
developed a phenomenon of resistance to those inhibitors. It became necessary to find new
therapeutic strategies to inhibit this acquired resistance to CDK4/6i.
We decided to focus on epigenetics mechanisms to determine if we can use a drug targeting
epigenetic actors (epidrugs) in this way. Epigenetic actors appear as good targets because they
are known as "therapeutic sensibility reprogrammer"
We tested different epidrugs on our Palbociclib resistant MCF7 cells (MCF7-PalboR) (CDK4/6i). Our
in cellulo results expressed a stronger sensibility to a BRD4 inhibitors (BRD4i) call JQ1.
BRD4 is a "reader" of histone acetylation involved in genes transcription but also in cancers
initiation and development.
We found BRD4 overexpressed in MCF7-PalboR cells associated with an hypomethylation on its
promoter (qMSRE). By cross-analysis of RNA-seq and CHIP-seq-BRD4, we have highlighted 26
genes overexpressed by BRD4 and potentially associated with the acquired resistance to
Palbociclib. At translational level, we detected an hypomethylation of BRD4 promoter in cell free
circulating DNA in blood of patients in correlation with the resistance of Palbociclib treatment.
At last, our results suggest that a BRD4i could be beneficial to hinder the acquire resistance to
CDK4/6i. Thus, treatment could be adapted in time with a combo therapy of CDK4/6i- BRD4i,
depending on patients’ responses. This strategy will contribute to develop personalized therapy.
Keywords: Breast cancer, BRD4, RNA-seq, CHIP-seq, CDK4/6 resistance, epigenetic

106

83 - Determination of antimicrobial residues contamination for broiler feathers
for animal exposure assessment
Estelle Dréano1, Michel Laurentie1, Dominique Hurtaud-Pessel1 and Sophie Mompelat1
1

French Agency for Food, Environmental and Occupational Health and Safety, Laboratory of
Fougères, 10B rue Claude Bourgelat, Bioagropolis, 35133 Javené
Today, the environment and animal health is an integral part of our concerns. Therefore, in order
to fight against antibiotic resistance, within the framework of the Ecoantibio 2 plan, a study
focused on feathers to evaluate the exposure of animals to antimicrobial residues. Indeed,
feathers are generally transformed into feather meal for their capacity to be a very good source
of nitrogen. Feather meal is currently used in animal feed (pet food, aquaculture) or in fertilizers.
However, some studies have clearly shown that during veterinary treatments on broilers, feathers
can bio-accumulate the administered antimicrobial residues. As animal feed or fertilizers may be
composed of contaminated feather meal, it remains important to evaluate the exposure of
animals, ecosystems and human health (one health approach) in order to limit the possible
emergence of antimicrobial resistance. Knowledge about the occurrence of antimicrobial residues
as well as the levels of exposure via the re-use of feathers would allow us to evaluate the impact
of the use of feathers in animal feed and as fertilizer on the diffusion of antimicrobials in the
environment and the animal food chain. To achieve this, in a first step, an analytical method using
liquid chromatography-tandem mass spectrometry (LC/MSMS) was developed and validated to
measure 30 antimicrobials in feathers. The objective was then to determine the duration of
persistence of some antimicrobial residues in feathers through an animal experiment and thus to
establish a distribution profile of these residues in the feather as a function of time after
administration of a drug to chicken. In a second step, feather meals marketed or manufactured in
the laboratory from feathers from animal experiments will be analyzed in order to provide
occurrence data on the levels of contamination of the meals and to better understand the impact
of meal production processes. The results of the validation of the analytical method will be briefly
presented as well as the first results obtained during the animal experiments.
Keywords: feathers, antimicrobial residues, LC-MS/MS

107

84 - Development of bioassays using the zebrafish larva model to screen
endocrine disruptors for their involvement in pathological progression of nonalcoholic fatty liver diseases
Hélène Le Mentec1, Emmanuelle Monniez1, Antoine Legrand1, Maëlle Bescher1, Dominique
Lagadic- Gossmann1 and Normand Podechard1
1

Univ Rennes, Inserm, EHESP, Irset (Institut de recherche en santé, environnement et travail) UMR_S 1085, F-35000 Rennes, France
The rise in the prevalence of non-alcoholic fatty liver disease (NAFLD) is a major public health
problem, affecting around 25% of the general population in 2019, making this disease the most
common form of liver disease in the world. NAFLD includes fatty liver disease (i.e. steatosis), a
benign state of the liver characterized by lipids droplets accumulation in hepatocytes, and its
progression to a pathological state, liver steatohepatitis. This one, which occur in about 20% of
NAFLD cases, predisposes to severe and irreversible pathologies such as cirrhosis and
hepatocellular cancer. Numerous etiologies have been studied to explain the development and
progression of NAFLD (alcohol, obesity, exposure to environmental pollutants) and recently an
increasing number of scientific data suggests that exposure to endocrine disruptors (ED), to which
humans are continuously exposed, would also have an impact on the progression of NAFLD.
In this perspective, the European project OBERON was initiated and aims to identify the effects of
PE on metabolic diseases, including NAFLD. In order to assess ED’ effects and to integrate the
complete physiology of the disease, we have chosen to use an in vivo model, the zebrafish larva.
This model has two main advantages: its genetic and liver physiopathology similarities with
humans, as well as its transparency which allows the development of imaging techniques
compatible with high throughput studies. Thanks to this model, we aim to develop two biological
tests to estimate impact of 10 ED on the induction and progression of NAFLD.
The first biological test (Steatosis Assay on Zebrafish – StAZ) aims to assess the ability of ED to
induce steatosis, by hepatic lipids quantification by microscopy, and allowed us to confirm the
steatogenic effect of certain molecules (phthalates, insecticides). The 2nd bioassay
(Steatohepatitis Assay on Zebrafish – ShAZ) aims to identify ED capable of promoting the
development to steatohepatitis by measuring characteristic markers of this pathology, such as cell
death, oxidative stress and inflammation. Overall, these studies should allow to identify ED
involved in the progression of NAFLD as well as to better understand their modes of action in order
to help in fine public health agencies decision making on ED regulation.
Keywords: non-alcoholic fatty liver disease, endocrine disruptors, zebrafish model
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Bacterial resistance to antibiotics is a major public health problem. It is urgent to urgent to develop
alternative strategies against bacterial pathogens. New antibacterial peptides have been
developed based on a toxin secreted by S. aureus at the U1230 team, university of Rennes1. These
new cyclic pseudo-peptides, and particularly pep 16 and pep 19, have been shown to be effective
against several strains of antibiotic resistant bacteria (gram+ and gram-). In this poster, We will
detail: i) the in vitro study of 2 strains of S. aureus from osteomyelitis, ii) the establishment of a
mouse model of S. aureus osteoarticular infections (associated with a high rate of
chronicity/relapse) and the effect of pep 16 in this model, iii) the study of pep 16 on the
internalization and intracellular survival of S. aureus in osteoblastic cells and iv) the
pharmacokinetics of these molecules in mice. Our work shows a bactericidal effect of pep 16 on
clinical strains in vitro and in vivo. the pharmacokinetic analysis of Pep16 after a single
subcutaneous administration of 10 mg/kg showed a slow increase in plasma concentrations, with
a Cmax of 3 mg/L and a Tmax of 12 hours.
Keywords: Staphylococcus aureus, pharmacokinetics, osteoarticular infection, pseudopeptide
antibiotic, murine model
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Introduction: Cytomegalovirus (HCMV) triggers immune responses, including protective CD8+ αβT
cells that contribute to the control of the infection. Anti-HCMV CD8 αβT cells include
"conventional" CD8T, restricted by classical HLA-I, but also "unconventional" CD8 αβT recognizing
peptides from HCMV UL40 presented by non-classical HLA-E (HLA-E/UL40 CD8T) that still remain
to be characterized. This study investigated the relative frequencies and phenotype of
unconventional HLA-E/UL40 CD8T versus conventional HLA-A*02/pp65 CD8T anti-HCMV T cell
responses post-infection in kidney transplant recipients (KTR) and seropositive (HCMV+) healthy
blood donors (HD) but also their implication in chronic rejection (CLAD) in lung transplant
recipients (LTR)
Methods: Retrospective and longitudinal analyses were conducted using blood samples collected
before and after HCMV primary infection from KTR (n=17), HCMV+ HD (n=120) and from
seropositive HCMV+ LTR that will develop a CLAD (CLAD, n=31) or which maintain stable allograft
function (STABLE, n=32). Multicolor flow cytometry using HLA-E/UL40 and HLA-A*02/pp65
tetramer/peptide complexes in association with a panel of 20 to 25 antibodies was performed to
detect, quantify and characterize anti-HCMV CD8T cell responses and to investigate T-cell
differentiation, activation, exhaustion, migration and functions.
Results: We found that 29% of both KTR and HD and 46.4% of both stable and CLAD LTR display a
HLA-A*02/pp65 CD8T response. In comparison, 27% of KTR, 26% of HCMV+ HD, 55% of stable LTR
and 21.7% of CLAD LTR display a HLA-E/UL40 CD8T response. These cells account for 0.1-30% of
blood CD8T for both populations. Flow cytometry identified both HLA-A*02/pp65 and HLA-E/UL40
CD8T as TEMRA (CD45RA+ CCR7-) which don’t express CD27, CD28 and Tim-3. However, several
cell markers distinguish HLA-E/UL40 from conventional CD8T as well as the expression level for
CD8 and CD45RA. These phenotypic traits were similarly observed for HLA-E/UL40 CD8T issued
from HD, KTR and LTR with Stable graft function but significant changes were found for LTR that
will develop a chronic rejection. There is some difference in the expression of CD56, 2B4 and
potentially of PD1 on HLA-E/UL40 CD8T for CLAD LTR in comparison to stable LTR.
Conclusion: After a CMV primary infection, KTR and LTR develop consistent conventional as well
as HLA-E-restricted anti-HCMV CD8T cells. In comparison to HLA-A*02/pp65 CD8T, unconventional
HLA-E/UL40 CD8T TEMRA display specific phenotype features suggesting high cytotoxic activity,
specific mode of regulation and selective recognition of endothelial cells. In our study group, it
seems that LTR which will develop a CLAD display HLA-E/UL40 CD8T responses less frequently and
with an altered phenotype compared to those with a stable lung transplant. The functional and
clinical impact of our findings will be further investigated.
Keywords: HLA-E/UL40 CD8T, HCMV, Flow cytometry, Phenotype, Transplantation
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Polycyclic Aromatic Hydrocarbons (PAH) are ubiquitous hazardous compounds present in the
environment known for their adverse toxic effect on human health. Human exposure to PAH is
not only of occupational origin (coking plants, electrode production ...) but also of domestic origin,
via food which represent 70% of human exposure for non-smokers. Among PAHs, benzo[a]pyrene
(B[a]P) is classified as a certain carcinogenic PAH. In this context, biomonitoring is crucial for
exposed population. MicroRNAs are small non-coding RNA involved in post-transcriptional
regulations; they have been extensively involved in several cellular processes. Recently, it has been
shown that microRNA could be regulated by environmental pollutants and constitutes emerging
biomarkers for pollutants. In this context, circulating microRNA, protected in extracellular vesicles
(EVs), could be potential good biomarkers to these pollutants. In the present study, we aim to
provide information on miRNAs as biomarkers of exposure and effects to PAHs in human
peripheral blood mononuclear cells (PBMC). In fact, results have shown that exposure to B[a]P at
different doses could have several effects on PBMC, their EVs secretion and EVs cargo
composition. Nanoparticle tracking analysis, an EVs quantification method, have demonstrated
that B[a]P at doses of 10nM and 2μM has been shown to increase the release of EVs from PBMC
after 48 hours of exposure. In addition, the increase of microRNA concentration, measured by a
bioanalyzer, carried by EVs has also been seen. Interestingly, high-throughput RNA sequencing
showed that B[a]P at 2μM could alter microRNA profile inside vesicles issued from PBMC. This
allowed us to have a panel of microRNA, signature and potential biomarker of exposure and effect
of B[a]P. The dysregulation of several microRNA profile has also been seen in PBMC. Overall, these
data show that B[a]P is able to alter miRNome of human circulating blood cells and their secreted
vesicles. These results will allow us to identify some of the microRNA as key regulators in different
cellular pathways and to identify biomarkers of exposure and effect, signature of B[a]P exposure.
For the future, we will be interested to know whether the miRNA identified would be transmitted
by the extracellular vesicles secreted from B[a]P-exposed PBMC to adjacent cells, such as
endothelial cells, leading to altered intercellular communication.
Keywords: Benzo(a)pyrene, biomarkers, microRNA, extracellular vesicles
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BK polyomavirus (BKV) is a small non-enveloped dsDNA virus with an icosahedral capsid composed
of 72 pentameric capsomers, each of which carries pentamer of VP1 linked internally to either VP2
or VP3. BKV is an opportunistic pathogen that can reactivate in immunosuppressed hosts such as
kidney transplant recipients, where uncontrolled BKV replication can lead to polyomavirus
nephropathy and graft loss. In a kidney transplant cohort followed in Nantes University Hospital,
persistent BKV replication in kidney transplant recipients is associated with the accumulation of
mutations in the BKV VP1 protein, primarily in the BC loop region. This loop contributes to
interactions between VP1 and GD1b and GT1b gangliosides, known as host cell receptors for BKV.
Mutations are found in both genotype I and IV of BKV. The main goal of this study is to determine
the effect of these mutations on the structure and tropism of the virus.
Genotype IV Wt as well as 7 mutant VP1 pentamer structures were solved though X-ray
crystallography. Despite multiple differences in primary sequence, genotype I and genotype IV
VP1 structures were superposable. With respect to VP1 mutants, in genotype I VP1, the E73A
mutation provoked a significant shift in the orientation of the peptide backbone of the BC-loop,
whereas the E73Q mutation retained the Wt structure. However, the association of A72V and
E73Q shifted the orientation of the peptide backbone to that observed in the E73A mutant.
Furthermore, the K69N mutant in genotype I VP1 clashed with the double sialic acid moiety of the
GD3 ligand.
Next, interactions of wt and mutant VP1 with gangliosides were studied through glycan array
binding studies. This revealed that most mutant VP1 pentamers maintain their binding capacity to
the known receptors GD1b and GT1b, but in addition showed elevated binding to additional
gangliosides from b-series but also a-series, compared to the Wt VP1 pentamers. Finally, cell
binding experiments were performed to corroborate the glycan array data. Preliminary results
suggested that genotype I triple mutant has a binding preference for a-series ganglioside GD1a
while the K69N mutant did not bind any of the tested gangliosides.
In conclusion, VP1 mutants that emerge in patients with persistent BKV replication induce
structural changes associated with modifications in ganglioside specificity.
Keywords: BK Polyomavirus, VP1 mutations, Structure, Tropism
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89 - DESIGN OF INJECTABLE AND SELF-HEALING BORONIC ACID-BASED
HYDROGELS FOR A MATERIAL-ASSISTED CELL THERAPY OF OSTEOARTHTRITIS
Nathan Lagneau1, Pierre Tournier1, Boris Halgand2, Francois Loll1, Yves Maugars2, Jerome
Guicheux1 , Catherine Le Visage1 , Vianney Delplace1
1
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2
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Osteoarthritis (OA) is the most common debilitating joint disease, associated with the degradation
of joint tissues, inflammation, and disabling pain. Given that MSCs can exert a therapeutic effect
through the secretion of soluble factors and/or EVs, intra-articular injection of Mesenchymal
Stromal Cells (MSCs) has been recently proposed as a promising treatment for OA; yet, cell
therapies still suffer from limitations (e.g., cell death upon injection, cell leakage). To overcome
these drawbacks, MSCs could be encapsulated in cytoprotective biomaterials to support their
viability and enhance their therapeutic efficacy. However, for successful intra-articular delivery,
hydrogels should also be able to bear loads and absorb shocks. In this context, we envisioned to
develop new, injectable and self-healing, boronic acid-based hydrogels to improve OA cell
therapy.
Hyaluronic acid (HA) was first successfully functionalized with either boronic acid derivatives or
diol-containing molecules via single-step syntheses, as confirmed by NMR or elemental analysis.
A vast screening of boronic acids and diols led to the discovery of an innovative couple that allows
the instantaneous formation of dynamic hydrogels under physiological conditions of pH and
temperature. Due to their dynamic nature, the resulting hydrogels exhibit a viscoelastic behavior
(I.e., energy dissipation upon deformation), are injectable and can self-heal instantly after network
disruption, making them suitable for intra-articular applications. To confirm the feasibility of an
intra-articular injection, we monitored, in real time, the hydrogel injection inside a rabbit knee
thanks to the grafting of a fluorophore. These hydrogels have been optimized to maintained
minimally to no-swelling for months in various media (e.g., PBS, culture medium, OA synovial fluid)
with a shear elastic modulus ranging from 100 Pa to 1000 Pa. To further investigate the influence
of cell—material interactions, bioactive peptides (e.g., RGD, HAVDI) have been successfully
incorporated to the hydrogel network.
Using two different cell type (L929 fibroblast cell line and hMSCs), we demonstrated the excellent
cytocompatibility of these gels (cell viability >95% after 7 days) via live/dead confocal imaging. The
evaluation of the MSCs secretory profile, as a function of hydrogel composition and mechanical
properties, is now under investigation, paving the way toward a new generation of OA cell therapy.
Keywords: Osteoarthritis cell therapy, Hydrogel design, boronic acid-diol condensation
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91 - Characterization of ubiquitin ligases interactions using a modern proteinfragment complementation assay
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1

Institut de Génétique et Développement de Rennes, CNRS UMR 6290, Université de Rennes 1,
35000 Rennes, France
2
Department of Genetics and Cell Physiology, Faculty of Biological Sciences, University of
Wroclaw, Poland
Protein-protein interactions (PPIs) create a complex network that determines the proper
functioning of the eukaryotic cells. Among the PPIs, the protein ubiquitination is one of the crucial
enzymatic cascades necessary for the regulation of many cellular processes such as, cell growth,
proliferation or signalling. This process is based on the three main classes of enzymes that allow
the final transfer and attachment of the ubiquitin to the target protein, called the substrate
protein. Among these enzymes, the largest group are ubiquitin ligases (E3s), which determine the
diversity of ubiquitination processes. As these enzymes recognize the modified substrate proteins
and provide ubiquitination specificity, they became attractive targets for treatments against
diseases caused by abberations in protein ubiquitination. For instance, overexpression of certain
ubiquitin ligases is linked with various types of cancer and neurological diseases in humans.
Therefore, understanding the molecular action of ubiquitin ligases seems to be essential to
develop processes-specific drugs for such diseases. In recent years, many new techniques have
been developed to study PPIs, including protein-fragment complementation assays (PCA) which
enables to study weak and transient interactions. Here, we present the studies on the ubiquitin
ligases, which are involved in diverse cellular processes such as DNA damage response or cell cycle
control in the yeast Saccharomyces cerevisiae. We investigate the mechanism of action,
interacting partners, and substrates’ recognition mechanisms to decipher their cellular
consequences. For this purpose, we use a modern protein-fragment complementation assay (the
NanoBiT® technique). The NanoBiT assay, based on the split luciferase protein, is performed in
living cells with minimal perturbation and enables the presentation of the interactome, regulatory
proteins, proteins cooperating in the ubiquitination process and substrate proteins.
Our preliminary results showed that among the high confidence results we can find interactors
previously described in the literature, and new potential interactors. Using luciferase-based
technique, we also show proteasomally degraded substrates. This technique may help to
investigate the effects of ubiquitination conducted via these enzymes in a broader context of
cellular processes. In addition, we optimized a high-throughput cell growth and measurements,
which can be applied in research of different enzymatic pathways. This may also contribute to the
development of novel therapies for various diseases in the future.
Keywords : luciferase, NanoBiT, protein-protein interactions (PPIs), ubiquitin ligases
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92 - Single cell RNA seq analysis of the bone marrow immune microenvironment composition in multiple myeloma
Jonathan Cruard1
1
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Multiple Myeloma (MM) is a plasma cell malignancy that remain incurable even if the recent
improvement of treatments extended response depth and progression-free survival. Actually,
treatment are mainly target tumoral cells, but it is now well documented that tumors are complex
ecosystems and that alterations in the micro-environment are related to prognostic therapeutic
outcome in many cancers.
We used scRNAseq to dissect the composition of the bone marrow immune micro-environnement
from 32 patient with MM and compared it to the composition of the micro-environment of normal
bone marrow (NBM) samples from 7 patients. NBM samples were obtained from patients
undergoing hip replacement surgery.
Data were loaded and analysed mainly with the Seurat R package. The quality controls of the data
were performed on each sample separately. First step was the removal of exogenous RNA from
the transcriptomic profiles. This step is particularly important in our dataset because of the
malignant plasma cells, which have a high RNA content and mainly express transcripts encoding
immunoglobulins (IG). When some cells get disrupted before encapsulation of the single cells they
contaminate other cells transcriptome. To remove this source of batch effect we used soupX (R).
Next, we perform doublet detection using scds (R) and scrublet (python). Cells top scoring for one
or both methods are discarded. We also excluded cells with low number of RNA molecules and/or
low number of different genes expressed. Lastly, we filtered out red blood cells and plasma cells
based respectively on the expression of haemoglobin and IG transcripts.
Remaining cells of all samples were then regrouped into a single object for analysis. Due to the
use of different versions of the chromium kit to generate data and the absence of overnight
culture for some of the samples, we had to use the integration process from Seurat. Data were
integrated on a combination of those 2 batch conditions.
Using clustering, known marker genes and top differentially expressed genes we isolated
approximately 30 subtypes of cells. We identified the different stages of differenciation of B cells,
some subtypes of monocytes and dendritic cells and several subtypes of T lymphocytes. Once our
celltypes were well characterised we were able to compare their compositions. As expected MM
environment composition was much more hetererogeneous than NBM, another expected result
was the enrichment of regulatory T cells. We could also identify a monocytes population
expressing genes related to immuno-regulation. Interestingly we also observed that despite T cells
were almost always enriched in MM not the same subsets were responsible for the enrichment in
every sample. As the dataset is quite huge there are many questions we want to explore, especially
the link between the treatment of the patient and the dysregulations observed and also the
evolution of the composition of the micro-environment during the disease. This will be soon
possible as we are starting to receive new samples from the previous patients.
Keywords : Multiple Myeloma, immune micro-environment, scRNAseq
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93 - Locoregional a-radioimmunotherapy using an astatine (211At)-labelled
anti- syndecan-1 antibody in a syngeneic glioblastoma mouse model
Loris Roncali1,2, Charlotte Roy1,3, Séverine Marionneau-Lambot2,6, Sébastien Gouard2,5, Romain
Eychenne2,5, Sylvie Avril1, François Guérard2, François Hindré1,3, Michel Chérel2,4,5,6,*, Emmanuel
Garcion1,3,7,*
Univ Angers, Inserm, CRCINA, F-49000 Angers, France
de Nantes, Inserm, CNRS ERL 6001, CRCINA, F-44000 Nantes, France
3 PRIMEX (Plateforme de Radiobiologie et d’Imagerie EXperimentale), SFR ICAT 4208, Université d'Angers, F- 49000 Angers,
France
4 ICO (Institut de Cancérologie de l’Ouest), Comprehensive Cancer Center René Gauducheau, F-44800 Saint- Herblain, France
5 Cyclotron ARRONAX, 1 rue Aronnax, CS 10112, F-44800 Saint-Herblain, France
6 CIMA (Centre d’imagerie multimodale appliquée), Université de Nantes, F-44000 Nantes, France.
7 PACEM, SFR ICAT 4208, Université d'Angers, F-49000 Angers, France
*Equivalent contribution
1

2 Université

Introduction. Glioblastoma (GB) is the most common and aggressive brain tumor. The standard
first-line treatment is based on surgery followed by radiotherapy and chemotherapy. Despite this
conventional approach, the median overall survival does not exceed 15 months. Faced with these
limited therapeutic options, locoregional radiotherapy appears as a promising answer. Our recent
work demonstrated the great benefit of lipid nanocarriers loaded with rhenium 188 (188Re) (βand γ emitter) on the survival of GB bearing rodents. Our current objective is to develop an αradioimmunotherapy (RITα) based on astatine 211 (211At) and to study its ability to eliminate
residual cells causing relapse. A new radiopharmaceutical has been developed by use of a
monoclonal antibody (9E7.4) targeting syndecan-1, a GB biomarker associated with
aggressiveness, proliferation, migration, invasion, and angiogenesis.
Methods. GL261 GB cells, that express syndecan-1 as assessed by flow cytometry, were used to
develop an in vivo GB model in the C57BL/6j mouse. Mice were injected with 10000 cells in 5μL of
serum-free DMEM medium with a stereotaxic frame and tumor growth was monitored by MRI. To
evaluate biodistribution and brain diffusion of our radiopharmaceutical, mice were injected on
day 11 after tumor cell injection by convection-enhanced delivery (CED) with 9E7.4 radiolabeled
with iodine 125 (125I). Locoregional distribution was assessed by digital autoradiography and
global biodistribution through gamma counting. To evaluate the overall survival, mice were
injected with 500kBq of 211At-9E7.4 (single injection) in the same experimental conditions and
tumor growth was monitored by MRI.
Results. Syndecan-1 is expressed in vitro in the GL261 cells (n=4) and upregulated in response to
X-rays 24 hours after a 16Gy irradiation (n=3). The C57BL/6j-GL261 in vivo model shows a 35-days
survival median (n=6). Biodistribution study exposes a major confinement of the radioactivity in
the brain (85% of retention) and low fixation to other tissues, pointing a very low systemic toxicity.
Digital autoradiography exhibits a local diffusion of the radioactivity around the injection site,
which does not extend to the whole hemisphere. The first attempt of a locoregional treatment
with the 211At-9E7.4 therapy shows a prolonged survival of one mouse up to 59 days with a
locoregional impact on the nature of the tumor.
Conclusion. Altogether, these results demonstrate the low toxicity induced by the locoregional
injection by CED in the brain that allows to concentrate radioactivity in the tumor site and may
lead to a prolonged survival of the treated animals in the C57BL/6j mouse model. They should be
linked to the targeting of syndecan-1 and to its role in GB cells and its interactions with the tumor
micro-environment (ongoing siRNA knockdown studies), thus suggesting promising developments
of 211At-radiophamaceuticals in vectorized radiotherapy for GB and other cancers. Keywords:
Glioblastoma, Radioimmunotherapy, astatine 211, Monoclonal antibodies, Syndecan-1,
Locoregional strategy
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96 - Identification of new RNA G-quadruplex binding protein regulating BCL-x
alternative splicing and use as a therapeutic target for cancers resistant to
chemotherapy
Ronan Le Senechal1, Marc Keruzoré1, Alicia Quillévéré1, Van Trang Dinh1, Marc Blondel 1
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Apoptosis is a highly regulated process involved in cellular homeostasis. Its deregulation often
leads to pathologies such as cancer and numerous chemotherapeutic approaches aim to
increase cancer cell death through apoptosis. Bcl-x is a protein located in the mitochondrial
outer membrane and a member of the Bcl-2 family. Among the many functions of this protein,
the most studied one is its involvement in the regulation of the apoptotic intrinsic pathway.
The BCL-x gene is subjected to alternative splicing due to the presence of a 5’ alternative splice
site leading to expression of two isoforms with opposite functions: the longer, canonical and
most represented one, Bcl-xL, being a major anti-apoptotic protein whereas the shortest one,
Bcl-xS, usually underrepresented, has pro-apoptotic functions. Hence, the balance between
these two proteins is tightly regulated as it controls whether a cell will undergo apoptosis. In
line, Bcl-xL overexpression is often associated with higher cell survival and is frequently
associated with a decreased sensitivity to chemotherapeutic treatment in cancer.
Modification of the Bcl-xL/Bcl-xS balance can be the result of aberrant splicing caused by
deregulated expression of splicing factors involved in BCL-x pre-mRNA splicing. More recently,
five G-quadruplex (G4), which are non-canonical secondary structures that form in guaninerich nucleic acid, have been identified in close vicinity of either 5’ splice site of BCL- x premRNA sequence and their presence have been linked to alternative splicing.
As part of my thesis work, I have identified a splicing factor which present a specific affinity
for the G4 located near the 5’ alternative splice site responsible for the production of the proapoptotic protein Bcl-xS. I have also mapped the domain of this splicing factor involved in G4
binding. Interestingly, overexpression of a form of this splicing factor deleted for this domain
had no effect on BCL-x splicing in contrast to the full-length protein that favours the
production of the alternative isoform Bcl-xS. Finally, I have also tested G4 ligands (small
compounds with strong affinity and selectivity for G4) and found that a few of them can
interfere with the binding of this splicing factor to the G4 of BCL-x pre-mRNA, while some
others can favour this binding and therefore increase the production of the pro-apoptotic BclxS isoform. Hence, as such, these molecules represent interesting candidates to modulate
BCL-x splicing in diseases associated with aberrant splicing.
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97 - Control of cell proliferation by apical trafficking in mouse intestinal
organoids
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1

Institut Génétique et Développement de Rennes

The intestinal epithelium is hyperproliferative and cell proliferation occurs in the crypts by
symmetric division of the intestinal stem cells (ISCs). Cells then differentiate as they go up to the
tip of the villus through the transit amplifying zone. To fully differentiate, cells need to be highly
polarized, with distinct apical and basolateral domains. Studies in different model organisms have
shown a role of intracellular trafficking in the control of intestinal polarity and potentially the
regulation of cell proliferation by studying an Ap1m2 KO phenotype. We then proposed to
investigate the links between intracellular trafficking, cell polarity and cell proliferation by
studying the role of AP-1, a clathrin adaptor, and two other trafficking factors: myosin 5 B, which
gene is mutated in the microvillus inclusion disease (MVID), and the V0-ATPase complex, which,
when lost, leads to an MVID-like phenotype. To this end, we use mouse intestinal organoids, which
are the most relevant in vitro model of the intestine.
MYO5B KO, as Ap1m2 KO, induces an hyperproliferation whereas the V0d1 KO is not different
from the control. Those results are confirmed in terminally differentiated organoids, which
normally no longer display crypt-like structures or the associated cell types, and present almost
no proliferative cells and mostly fully differentiated enterocytes. No defect in the localization of
E-cadherin or any cytoplasmic/nuclear accumulation of β-catenin were detected in Ap1m2 KO. As
the β-catenin pathway does not seem to be activated, we studied the expression and localization
of Cdc42. Indeed, the Cdc42 mouse KO displays an hyperproliferation phenotype, and Cdc42 is
mislocalized following the loss of AP-1 in C. elegans, or in patients mutated for MYO5B. The
distribution of Cdc42 is altered in all KO, as it is no longer enriched subapically. Particularly, its
expression seems to be greatly decreased in MYO5B and Ap1m2 KO. The hyperproliferation
observed in those KO could be -at least partly- due to Cdc42 expression decrease and
mislocalization. KO organoids also display differentiation impairment. All KO display cells
expressing Olfm4, a stem cell marker, in the villi-like region, unlike the control, showing an
expansion of the progenitor/stem cell zone. It also appears that the removal of all 3 trafficking
factors increases Olfm4 expression in crypts, which is consistent with the increased proliferation
of these cells.
The removal of AP-1 and Myo5b increases cell proliferation even in a terminally differentiated
context. The β-catenin pathway does not seem to be responsible for this hyperproliferation in
Ap1m2 KO. However, the hyperproliferation observed in those Ap1m2 and MYO5B KO could be at least partly- due to Cdc42 expression decrease and mislocalization. A differentiation impairment
is also observed in all KO, including V0d1 KO, with an expansion of the progenitor/stem cell zone
to the villus-like zone and an increase of Olfm4 expression.
Keywords: Intracellular trafficking, Cell proliferation, Cdc42
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98 - Pre-return to work consultation and therapeutic part-time work: Crosssectional study on level of knowledge and use by general practitioners in
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Background: In France, general practitioners (GPs) may use two tools specifically designed to help
employees who experience difficulties in returning to work after sick leave: the pre-return- towork (PRW) medical consultation and therapeutic part-time (TPT) work.
Objectives: The objective was to investigate the level of knowledge and use of these two tools by
GPs in Maine-et-Loire, France.
Methods: This cross-sectional study was performed using a telephone questionnaire to evaluate
the level of knowledge of GPs and the use of these two tools in patients having difficulties
returning to work.
Results: Among the 200 randomly selected GPs, 122 responded (response rate: 61%). More than
half of the interviewed GPs declared they ‘often’ (46%) or ‘always’ (14%) contacted the
occupational physician in these situations. Moreover, 62.2% and 32.7% believed that they had a
‘vague’ or ‘very good’ level of knowledge, and 41% and 51% declared either ‘frequent’ or ‘regular’
level of use of the PRW medical consultation, respectively. Regarding TPT work, 47% and 53%
reported a ‘very good’ or ‘vague’ level of knowledge, and 41% and 51% a ‘frequent’ or ‘regular’
level of use, respectively. GPs who had a better level of knowledge of this tool reported a higher
level of use (p < 0.001).
Conclusion: This study shows that while the level of knowledge and use of the PRW medical
consultation and TPT work is good, it is not optimal. This could be improved by organising training
courses for GPs. Obstacles to their wider use could be investigated further in a qualita- tive study.
Keywords: General practitioners, return to work, tool use behaviour, occupational health
physicians
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Spermatogenesis is the process of male gamete formation in the seminiferous tubules within the
testes. It is divided into three main phases: a mitotic or proliferative phase; a meiotic phase; and
a post-meiotic phase also known as spermiogenesis. This process is characterized by a strong
transcriptional activity with two transcriptional silencing phenomena: the silencing of sex
chromosomes during meiosis, called Meiotic Sex Chromosome Inactivation (MSCI), and a global
silencing of all chromosomes as a result of chromatin condensation during spermiogenesis.
Recently, Professor Livera’s laboratory has observed another transcriptional silencing event at the
onset of meiosis in mice and called it Early meiotic Low Transcription (EMLT). Using
immunofluorescence experiments, they indeed showed a decrease of pPol2 during leptotene and
zygotene stages and a progressive increase of pPol2 from mid-pachytene onwards (Belluti et al.,
unpublished). The aim of my research is to further characterize this silencing phenomenon by
using bulk and single-cell transcriptomics approaches. Briefly, I integrated scRNA-seq dataset
containing eight mouse testicular samples ranging from 5 to 42 post-natal days published by Ernst
and colleagues (Ernst et al. 2019). After data preprocessing and analysis with the Seurat suite, I
estimated the neotranscriptional potential of each cell by quantifying pre-mRNA using the
velocyto tool. This analysis allowed me to confirm the significant decrease of neo-transcription
during meiosis between the leptotene and the zygotene stages and the recovery of transcriptional
activity at the pachytene stage. Differential expression analysis during EMLT allowed me to
distinguish between genes that are indeed subjected to EMLT (73%) from a subset of genes that
seem to escape from this silencing (27%). Current integration of ChIP-seq data will enable me to
further investigate the origin(s) and potential epigenomic regulation of EMLT.
Altogether, my results confirmed the existence of a transcriptional gene silencing early during
spermatogenesis in mice and allowed the identification of unsilenced genes that could play
specific roles in gem cells as they commit to meiosis.
Keywords: spermatogenesis, scRNA-seq, transcriptional silencing
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101 - De lineating human CD8+ regulatory T cells heterogeneity
Céline Sérazin1, Carole Guillonneau1
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One major goal in transplantation is to develop a novel specific and non-toxic anti-rejection
immunotherapy. Strategies based on regulatory T cells (Tregs) are promising to prevent graft
rejection. Our group has shown that rat and human CD8+CD45RClow/- Tregs display significant
suppressive function. The team has also shown that cell therapy using human CD8+CD45RClow/Tregs was efficient to prevent graft rejection and GVHD in humanized NSG mice models. However,
the heterogeneity of the CD8+CD45RClow/- Tregs population is important from a phenotypic point
of view.
We sorted CD8+CD45RClow/- Tregs from blood of healthy volunteers and sequenced their
transcriptomes by single cell RNA sequencing methods. To our knowledge those are the first single
cell RNA-seq datasets of human CD8+ Tregs. The cell transcriptomes analysis highlighted the
heterogeneity inside the population with the identification of 4 distinct clusters with a specific
signature. We identified one cluster of particular interest based on its immune and regulatory
gene signature. However, other genes such as TGFβ were expressed by all clusters inside
CD8+CD45RClow/- T cells. We then focused our analysis on genes that encode for membrane
proteins that have never been used for CD8+ Tregs. We confirmed their specific expression at
protein level on human PBMC from healthy volunteers by a subset of CD8+CD45RClow/- T cells.
We also deeper analyzed membrane markers by performing a screening of CD molecules on
surface of CD8+ Tregs to identify new specific membrane markers for isolating the strongest CD8+
regulatory T cells. Finally, we sorted cell subsets according to the expression of two membrane
markers to test their suppressive function in vitro and we have now defined a new subset of CD8+
Tregs that corresponds to the most suppressive Tregs we ever had.
In conclusion, this project characterized the heterogeneity inside CD8+CD45RClow/- Tregs both at
single cell level and proteomic level. This project will help us to better define a consensus
phenotype for CD8+ Tregs and will also improve the use of human CD8+ Tregs as a cell therapy for
treating transplanted patients.
Keywords: single cell RNA sequencing, CD8+ regulatory T cells, cell therapy
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102 - From human to yeast: which targeting strategy for effective and selective
anti-Candida Hsp90 inhibitors?
Célia Rouges1, Pascal Marchand1, Patrice Le Pape1
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Improve the available armamentarium to treat invasive candidiasis has become necessary to
counter the combination of drug-resistance and paucity of alternative therapy. In Candida
albicans, the molecular chaperone 90-kDa Heat Shock Protein (Hsp90) has been described as a
major regulator of virulence and resistance offering an interesting target. Several human Hsp90
inhibitors have ever been developed and showed activity against Candida strains in vitro.
Unfortunately, the highly conservation of the protein between species makes it an unselective
target and limit their use as antifungal therapeutics because of their host toxicity. In this study the
activity of nine structurally unrelated antitumor Hsp90 inhibitors with different protein binding
domains was tested against a panel of susceptible and resistant Candida strains representing the
five more common species. The in vitro activities were put in parallel with the physicochemical
properties of the corresponding drugs and alignment of the different Hsp90 sequences. Despite
the identity between human and yeasts residues interacting with the N-terminal domain (NTD)
inhibitors, the in vitro activities were not reproducible depending on the strain, the species, or
against any of the strains. It suggested that the binding of the molecule could induce speciesspecific conformational changes or disturb species-specific interaction with its co-chaperones.
Concerning the other inhibitors binding-sites located on the C-terminal domain (CTD), none of the
inhibitors showed relevant antifungal activity in vitro, and sequences were less identical interspecies. Identified effective fungal Hsp90-CTD inhibitors could be a promising strategy for selective
innovative antifungal drugs.
Keywords: antifungal agents, Candida, HSP90 heat shock protein, antifungal resistance
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Scientific Days 2021 : Practical Information
Accommodation
Where?
Auberge de Jeunesse de Brest : 5 rue Kerbriant 29200 Brest
Tel: 33 (0)2 98 41 90 41

How to get there?
● By car: a parking next to the youth hostel is accessible
● From the train station:

- 51 min by walking
- around 10 min by taxi
- 25-30 min by bus:
o Line

from Gambetta Gare bus stop to Port de

Plaisance bus stop
o Line
●
-

from Gare bus stop to Palaren bus stop

From downtown:
60min by walking
10 min by taxi
35min by bus:

o Line
Plaisance bus stop

from Liberté Place bus Stop to Port de

o Line
from Liberté Multiplexe bus stop to
Palaren bus stop
NB: transport is not paid by the doctoral school so it is in charge of the PhD
student host laboratory

What about sleeping?
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● Arrival on Wednesday 8, December and Thursday 9, December is
starting from 5:00 pm and ends at 9:00pm

● COVID-19: A sanitary pass (vaccination certificate against Covid-19) is
mandatory to sleep in the Youth hostel please do not forget to bring
your certificate to facilitate checking on the day of arrival
● Bedrooms of 2 people (non mixed): you choose with whom you want to
sleep
● Breakfast starts from 7:15am each morning

Scientific Days General information
Where?
Pôle numérique du Bouguen (PN2B) : 6 rue du Bouguen, 29200 Brest

How to get there?
● By car
● From the train station :

- 30-35 min by walking
- around 10 min by taxi
- 15 min by bus :
o Line

from Gare bus stop to Bouguen bus stop

o Line
stop

from Kennedy Gare bus stop to Bouguen bus

●
-

From downtown :
25-30min by walking
5-10 min by taxi
20-25min by bus :

o Line

from Hopital Morvan bus stop to Kermenguy

bus stop
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● Bus transfers:

- Bus transfer at 7:45am on Thursday and Friday mornings from the youth
hostel to Pôle Numérique du Bouguen
- Bus transfer at 6:00pm on Thursday evening from Pôle Numérique du
Bouguen to the youth hostel
- Bus transfer at 4:30pm on Friday afternoon from Pôle Numérique du
Bouguen to the train station

When?
● Thursday 9, December: 8 :15am to 4:00pm
● Friday 10, December: 8:15am to 4:00pm

Meals?
● 2 coffee breaks and one lunch for each day, provided by the doctoral
school
● The lunch will be a “buffet” prepared by the caterer “La table bretonne”
● Only the dinner on Wednesday8 and Thursday 9, December evening are
not provided
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