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Our scientific committees
Many thanks to the jury members that volunteered:

Cancer and Immunology committee
Frederic Bost
Ana Bastos
Roser Busca
Ana Popovic
Meri Tulic
Sandy Giuliano
Saharnaz Sarlak
Frederic Soysouvanh

Frederic.BOST@univ-cotedazur.fr
Ana-Carolina.BASTOS@univ-cotedazur.fr
Roser.BUSCA@univ-cotedazur.fr
Ana.POPOVIC@univ-cotedazur.fr
Meri.TULIC@univ-cotedazur.fr
Sandy.GIULIANO@univ-cotedazur.fr
Saharnaz.SARLAK@univ-cotedazur.fr
Frederic.SOYSOUVANH@univ-cotedazur.fr

Physiopathology and Neurobiology committee
Sébastien Fernandez
Fréderic Soysouvanh
Amandine Chassot
Medioni Caroline
Paula Pousinha
Mickael Cerezo
Fanny Eysert

Sebastian.FERNANDEZ@univ-cotedazur.fr
Frederic.SOYSOUVANH@univ-cotedazur.fr
Amandine.CHASSOT@univ-cotedazur.fr
Caroline.MEDIONI@univ-cotedazur.fr
Paula.POUSINHA@univ-cotedazur.fr
Michael.CEREZO@univ-cotedazur.fr
Fanny.EYSERT@univ-cotedazur.fr

Biochemistry, Bioinformatics and Plant Biology committee
Ana-Paula Zotta-Mota
Maelle Jaouannet

Ana-Paula.ZOTTA-MOTA@univ-cotedazur.fr
Maelle.JAOUANNET@univ-cotedazur.fr

Our team

Marion Janona (3rd yr, C3M), Adrien Krug (2nd yr, C3M), Océane Bouvet (1st yr, C3M), Alia
Bahri (3rd yr, iBV), Mélanie Billaud (3rd yr, CSM), Michel Kahi (1st yr, C3M)
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Our keynote lectures
This year the JEDNs are pleased to welcome:

Payam Gammage is a Principal Invertigator
in the Mitochondrial Oncogenetics team in The
Beatson Institute for Cancer Research in
Glasgow (UK). His research focuses on
determining the role of mitochondrial genetics and
gene expression in human cancer.

Clémentine Le Magnen

is a Principal
Invertigator in the Translational Genitourinary
Cancer Research team in The Research
Department Pathology (RDP) on the campus of
the University of Basel (CH). She and her
colleagues mainly focuses on prostate and bladder
cancer translational research using patient-derived
organoid models.

Maelle Jaouannet

is a young researcher
who deciphers the parasitic strategies of plant
pathogens at INRAE Institude in Sophia Antipolis
(FR). She and her colleagues mainly focuses on the
interactions between plants and Oomycets. She
believes that the transmission of know-how and
interpersonal skills must hold an important place in
her profession.
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Detailed Program
Monday May 23th
9h00 – 09h20

Registration

9h20 – 09h40

Opening and welcoming talk by Dr Olivier Soriani, Director of the
doctoral school and Marion Janona, AdBioNice association chief

9h40 – 10h00

Talk from EUR LIFE – Laurent Counillon

10h00 – 10h30

ProteinTech and New England Biolabs sponsor talks

10h30 – 11h00

Coffee Break

11h00 – 12h15

Invited Keynote Lecture: Dr. Payam Gammage, from the Beatson
Institute for Cancer Research in Glasgow (UK)

12h15 – 13h30

Lunch Break

13h30 – 15h30

Oral Communication Session 1: Cancerology/Immunology

OC-1
Camille Berenguier
Cancer-related mutations of KCNQ1 promote Wnt/b-catenin pathway activity.
OC-2
Aurore Bernardin
Study of the role of parkin in glioblastoma pathophysiology.
OC-3
Alexandrine Carminati
Role for the lysyl oxidase like 2 (LOXL2) enzyme in stromal matrix remodeling and
invasive properties of dedifferentiated melanoma cells.
OC-4
Nezli Doumandji
Endocrine disruptors and Prostate cancer : Mechanisms of action
OC-5
Marion Janona
Pharmacological inhibition of Inositol-Requiring Enzyme 1 Alpha signaling is a new
strategy to improve sorafenib efficacy in hepatocellular carcinoma.
OC-6
Kitti Jenovai
Macrophages awaken dormant cancer cells.
OC-7
Imène Krossa
Molecular mechanisms involved in metastatic uveal melanoma (MUM): identification
of actionable vulnerabilities via a CRISPR-Cas9 screen.
OC-8
Manon Penco-Campillo
Targeting of the ELR+CXCL/CXCR1/2 pathway is a promising strategy for the
treatment of pediatric medulloblastomas.
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15h30 – 16h00
16h00 – 17h15

Coffee Break
Oral Communication Session 1: Cancerology/Immunology

OC-9
Brenda Queron
Nuclear transport inhibition in glioma stem cell: a new therapeutic strategy inducing
glioma stem cell differentiation.
OC-10
Zeinab Rekad
SAM68: a guiding STAR during cell-extracellular matrix crosstalk.
OC-11
Marin Truchi
Comprehensive analysis of hypoxia-regulated long non-coding RNAs in lung
adenocarcinoma cells using a single-cell CRISPR-interference-based transcriptional
screening.
OC-12
Lauriane Blot
Role of CLEC12B in skin immunity.
OC-13
Julia Halper
Metabolic and transcriptomic phenotyping of osteoclasts at the single cell level to
uncover their diversity.
17h15 – 18h45

Poster session 1 (P-1 to P-19)

P-1 Manon BARTHE
P-2 Noha AL-QATABI
P-3 Hasan Safwan Zaiter
P-4 Zoé Servant
P-5 Nesrine RACHEDI
P-6 Grégoire D'Andréa

P-7 Antoine collin
P-8 Clement Sombrun
P-9 Abdul Basith TANARI
P-10 Célia Gotorbe
P-11 Céline PISIBON
P-12 Evangelia Papasotiriou

P-13 Manon Teisseire
P-14 Victoria Nicolini
P-15 Yingbo GUO
P-16 Alexandra Plonka
P-17 Roxane ELALDI
P-18 Victor Billon
P-19 Asma Chalabi
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Tuesday May 24th
8h40 – 09h00

Registration

09h00 – 10h30

Oral communication Session 2: Physiopathology

OC-14
Benoit Allegrini
Role of PIEZO1/KCNN4 interactions in Erythrocyte Pathophysiology.
OC-15
Chaïma Ayachi
Reprogramming gastrointestinal cells: a new strategy to restore endogenous insulin
production for diabetes?
OC-16
Alia Bahri
Environmental stress control RNA granule formation and content in C.elegans.
OC-17
Alexandre Gallerand
Defining the diversity and functions of brown adipose tissue myeloid cells.
OC-18
Tynhinane Hamidouche
Telomerase is required for glomerular renewal in kidneys of adult mice.
OC-19
Adrien Poquet
Physiological characterization of Nematostella vectensis response to environmental
changes.
10h30 – 11h
11h00 – 11h45

Coffee Break
Oral communication Session 2: Physiopathology

OC-20
Bastien Simoneau
Development of biomimetic bone matrices loaded with uranium to study the effect of
this actinide on bone cells.
OC-21
Fatima Tleiss
Characterization of a new structure involved in the detection of pathogenic bacteria in
the larva of Drosophila melanogaster.
OC-22
Asma Yacin Ibrahim
Impact of substrate stiffness and UVs on the expression of CD98hc, a regulator of skin
homeostasis.
11h45 – 13h15

Lunch Break

13h15 – 14h30

Invited Keynote Lecture: Dr. Clémentin Le Magnen from the Research
Department of University of Basel (CH).
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14h30 – 15h15

Oral Communication Session 3: Neurobiology

OC-23
Félicie Kieffer
Exploration of the nuclear functions of Fragile X Mental Retardation Protein involved
in Fragile X syndrome.
OC-24
Charlotte Bauer
Contribution to the study of risk factors for Alzheimer's disease: analysis of candidates
identified by genome-wide association studies or GWAS.
OC-25
Bruna De Queiroz
The role of local RNA translation in long-term memory formation.
15h15 – 15h45
15h45 – 17h00

Coffee Break
Oral Communication Session 3: Neurobiology

OC-26
Elissa Afram
Eta-secretase-derived APP fragments: Production,
development of novel immunological probe.

proteolysis,

biology,

and

OC-27
Arnaud Landra-Willm
Dual effect of TRESK-C317F mutation related to epilepsy.
OC-28
Wendy Marcantonio
Neural circuits implicated in autistic-like behaviors in mice haploinsufficient for SCN2A
gene.
OC-29
Wanchana Phromkrasae
Use of the Genetic Code Expansion Approach to Study Pathogenic Mutations in the
NR2F1 Gene.
OC-30
Clara Sanchez
Effect of lipid nature on microglial reactivity, neuroinflammation and cognitive disorders
associated with obesity.
17h00 – 18h30
P-20
P-21
P-22
P-23
P-24
P-25

Poster session 2 (P-20 to P-38)

Aurore Vullien
Nathan Lerousseau
Nicolas ROBY
Niels Fjerdingstad
Charlène CLOT
Chloé Hérault

Starting at 18h45

P-26
P-27
P-28
P-29
P-30
P-31

Bastien Dolfi
Saloua CARMINO
Manon Bourinet
Alicia Chevalier
Aurélie FARNET
Juliette Canaguier

P-32
P-33
P-34
P-35
P-36
P-37
P-38

Maxime Villet
Laëtitia CLOTAIRE
Pierre-Louis Batrow
Jade DUNOT
Elisa Redman
Mélina COINTE
Salomé Soulé

Dinner
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Wednesday May 25th
8h10 – 8h30

Registration

8h30 – 09h45

Oral communication Session 4: Biochemistry/Bioinfo/Plant Biology

OC-31
Carole Belliardo
Mining soil metagenomic data improves our understanding of the origin and history of
genes acquired by horizontal transfers in plant-parasitic nematodes.
OC-32
Sakshi Khaiwal
Machine learning based framework to predict quantitative phenotypes in yeast.
OC-33
Ruo-Han Ma
Does Bottom-up effect reach third trophic level i.e. natural enemies?
OC-34
Antoine Reynaud
Tumor protein D54 binds intracellular nanovesicles via an extended amphipathic
region.
OC-35
Mélody Subra
VAP intrinsically disordered regions enable versatile membrane tethering to drive
mitochondria fusion and Golgi traffic.
09h45 – 10h00
10h00 – 10h30

Coffee Break
Oral communication Session 4: Biochemistry/Bioinfo/Plant Biology

OC-36
Nicolo Tellini
Intogressions shaped the evolutionary history of S. cerevisiae.
OC-37
Lahiru Chamara Weerasinghe Arachchige
GREB1L: An Essential Gene for Caudal Mesoderm Patterning and Differentiation.
10h30 – 11h45

11h45 – 12h10
12h10 – 12h40

Invited Keynote Lecture: Dr. Maëlle JAOUANNET from INRAE Institute
(FR)

Jury Deliberation
Closing session and JEDNs awards
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Oral communications – Session1: Cancerology/Immunology

OC-1
Cancer-related mutations of KCNQ1 promote Wnt/b-catenin pathway activity
Camille Bérenguier, Benoit Allegrini, Franck Borgese, H. Guizouarn, Bernard Pellissier,
Olivier Soriani, Raphael Rapetti-Mauss.
Institut de Biologie Valrose (iBV), CNRS UMR7277, INSERM U1091, Bâtiment Sciences Naturelles,
Université© Cote d'Azur, Parc Valrose, F-06108 Nice, France.

While the role of ion channels in cancer biology has been well studied, the impact of ion
channel mutations in cancer remains unexplored. We showed that the potassium channel
KCNQ1 acts as a gatekeeper of epithelial integrity through the restriction of the Wnt/b-catenin
signalling pathway (Rapetti-Mauss et al., PNAS 2017). We have identified several mutations
carried by the KCNQ1 gene in colorectal cancer (CRC) patients. This project aims to
understand how the cancer-related mutations carried by KCNQ1 alter the Wnt/b-catenin
pathway and thus promote tumorigenesis. Our results show that most of the mutations are
loss-of-function on the KCNQ1 current. These loss-of-function mutations are associated to an
increased Wnt/b-catenin activity and a loss of the epithelial phenotype in vitro in colorectal
cancer cell lines. Colon organoids enables us to assess the impact of the KCNQ1 mutations
on a multicellular level. We further hypothesize that these loss-of-function mutations participate
to the epithelial-to-mesenchymal transition through the activity of the Wnt/b-catenin pathway
and thus promote the progression of colorectal cancer. We expect that the project will highlight
that cancer-associated KCNQ1 mutations enhance Wnt/?-catenin pathway activity and
participate in CRC physiopathology. Therefore, we will propose that cancer-related mutations
of KCNQ1 are risk factors in CRC.
References:
Rapetti-Mauss R, Bustos V, Thomas W, McBryan J, Harvey H, Lajczak N, Madden SF,
Pellissier B, Borgese F, Soriani O, Harvey BJ. Bidirectional KCNQ1:?-catenin interaction drives
colorectal cancer cell differentiation. Proc Natl Acad Sci U S A. 2017 Apr 18;114(16):41594164.
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Oral communications – Session1: Cancerology/Immunology

OC-2
Study of the role of parkin in glioblastoma pathophysiology
Aurore BERNARDIN, Eric DUPLAN, Frédéric CHECLER, Cristine ALVES DA COSTA.
Université Côte d’Azur, INSERM, CNRS, IPMC, team labeled Laboratory of Excellence (LABEX)
Sophia-Antipolis

Glioblastoma (GBM) is the most prevalent and malignant primary brain tumor. It represents
the IV grade of glioma, cancer glial cells (WHO, 2016). Actually, no curative treatment is
available due to the complexity of gliomagenesis dysregulations. The elucidation of the
molecular mechanisms that master glioblastoma cellular transformation is crucial to the
development of novel targeted therapeutics for GBM and other brain cancers. The cellular
transformation inducing the development of gliomas involves multifactorial mechanisms. One
of them is the loss of adhesion, leading to the migration of tumor cells and the invasion of
adjacent brain territories. Interestingly, several epidemiological studies point to a reduction of
cancer risk in patients harboring Parkinson’s disease (PD) 1, suggesting that the etiology of
glioblastoma and PD may involve common genetic/molecular denominators. Strikingly, we
have shown that the protein levels of the PD-causative gene product parkin (PK) are inversely
correlated to brain tumor grade 2. Parkin is an E3 ubiquitin-ligase 3 that participates in the
proteasomal degradation of toxic aggregated proteins. Of most of interest, several evidences
suggest that PK may have a direct active role in the development of brain tumors as a tumor
suppressor. PK somatic mutations that abolish its E3 ligase activity are associated to mitotic
instability. Moreover, PK affects glucose mechanism (Zhang et al., 2011) and cell cycle 4.
Importantly, we have identified a novel function of parkin as a transcription factor (TF) and
identified a PK DNA binding consensus motif 5. It led us to study the impact of PK TF function
in GBM and we demonstrate that PK controls cell proliferation via the transrepression of cyclins
A and B genes. In this study we hypothesize that PK is not only involved in glioblastoma cells
proliferation but also in tumor brain spreading control via the regulation of cell migration and
invasiveness. Our main objectives are to determine if PK controls tumor spreading in vitro and
in vivo, to establish the molecular mechanisms underlying PK function in tumor spreading. We
have shown so far that PK overexpression in GBM cells leads to a modulation of its migration
properties, as well as a deprives cerebral environment in PK leads to an overgrowth of the
tumor. These in vitro and in vivo obtained results corroborate the role of PK as tumor
suppressor.
References:
1. Feng DD, Cai W, Chen X. The associations between Parkinson’s disease and cancer: the plot
thickens. Transl Neurodegener. 2015;4:20. doi:10.1186/s40035-015-0043-z
2. Viotti J, Duplan E, Caillava C, et al. Glioma tumor grade correlates with parkin depletion in mutant
p53-linked tumors and results from loss of function of p53 transcriptional activity. Oncogene.
2014;33(14):1764-1775. doi:10.1038/onc.2013.124
3. Shimura H, Hattori N, Kubo S i, et al. Familial Parkinson disease gene product, parkin, is a ubiquitinprotein ligase. Nat Genet. 2000;25(3):302-305. doi:10.1038/77060
4. Yeo CWS, Ng FSL, Chai C, et al. Parkin pathway activation mitigates glioma cell proliferation and
predicts patient survival. Cancer Res. 2012;72(10):2543-2553. doi:10.1158/0008-5472.CAN-11-3060
5. da Costa CA, Sunyach C, Giaime E, et al. Transcriptional repression of p53 by parkin and impairment
by mutations associated with autosomal recessive juvenile Parkinson’s disease. Nat Cell Biol.
2009;11(11):1370-1375. doi:10.1038/ncb1981.
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Oral communications – Session1: Cancerology/Immunology

OC-3
Role for the lysyl oxidase like 2 (LOXL2) enzyme in stromal matrix remodeling and
invasive properties of dedifferentiated melanoma cells
Alexandrine CARMINATI1, Serena DIAZZI1, Pierric BIBER1, Margaux LECACHEUR1,
Christophe GIRARD1, Mehdi KHALED2, Sophie TARTARE-DECKERT1* and Marcel
DEKCERT1*
1 INSERM U1065 Centre Méditerranéen de Médecine Moléculaire, Nice,
2INSERM UMR 1186, Université Paris-Saclay, Gustave Roussy, Villejuif, France
*equal contribution

Cutaneous melanoma is a highly malignant and invasive skin cancer. Despite successful
therapies targeting the BRAFV600E oncogenic pathway or immune checkpoints, resistances
occur. Upon microenvironment and therapeutic pressures, melanoma cells can switch from a
melanocytic differentiated state to dedifferentiated states associated with increased expression
of receptor tyrosine kinases (RTKs) and mesenchymal markers. Such adaptive plasticity was
described as a driver of resistance to targeted therapies (TT). We previously described that
dedifferentiated cells can acquire extracellular matrix (ECM) remodeling activities and that
tumor exposure to BRAF inhibitors (BRAFi) induces tumor stiffening. Proteomic analysis of
components of the extracellular matrix (ECM) (matrisome) deposited by TT-resistant cells
revealed an accumulation of the collagen-crosslinking enzyme LOXL2. LOXL2 is a member of
the Lysyl-OXidase family that drives tumor stiffening and the epithelial-to-mesenchymal (EMT)
process, but its role in melanoma is still unknown. We hypothesized that LOXL2 production by
melanoma cells and its presence within the stroma could influence phenotypic plasticity
towards a drug-resistant dedifferentiated state. We examined melanoma cells chosen
according to their phenotype and showed that LOXL2 is preferentially expressed by
dedifferentiated MITFlow/AXLhigh cells. LOXL2 is induced by BRAFi/MEKi combination, TGFb, TNF-a or hypoxia, cues known to remodel and aggravate the tumor niche. On the contrary,
LOXL2 induction by TT is reversed by PDGFR and AKT inhibitors and by silencing the plasticity
transcription factor ZEB1. Using si/shRNA and pharmacological approaches, we revealed that
LOXL2 plays a role in focal adhesion formation and cell morphology and promotes melanoma
cell migration. LOXL2-dependent migration required the expression of the EMT factor SLUG.
Interestingly, we also show that targeting LOXL2 in melanoma-associated-fibroblasts impaired
their ability to contract a collagen matrix and to assemble an organized ECM, suggesting the
implication of LOXL2 in the dialogue between melanoma cells and the stromal matrix.
Together, these findings provide an original link between LOXL2, ECM remodeling and
melanoma cell biology. This study improves our understanding of the biochemical and
biomechanical cues from the tumor microenvironment that affect melanoma cell plasticity and
adaptation to anti-melanoma therapies.
References:
None
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Oral communications – Session1: Cancerology/Immunology

OC-4
Endocrine disruptors and Prostate cancer: Mechanisms of action
Nezli DOUMANDJI
INSERM U1065 Centre Méditerranéen de Médecine Moléculaire, Nice,

Prostate cancer (PCa) is the most frequently diagnosed cancer and the third cause of death
among cancer in men over 65 worldwide in 2020. PCa is a heterogeneous disease and can
manifest as either a low-risk, indolent tumor localized to the prostate or a high-risk, aggressive
tumor that eventually metastasizes and proves lethal if untreated. Increasing number of studies
suggested that environmental deleterious impacts during early human development affect the
risk of developing non communicable disease including PCa. Toxicant exposition (such as
estrogen-like endocrine disruptors) during peri conception period might increase risk factor for
PCa in adulthood. A previous study of our team, directed on adult male rats exposed during
gestation, showed that the peri natal exposition to Estradiol Benzoate (EB), an estrogen-like
endocrine disruptor, altered adult prostate phenotype and induced chronic activation of
inflammasome in the adult prostate driven by NLRP3 inflammasome activation. In this study,
we set up an in vitro experimental model, on a PCa cell line (LNCAP), exposed to EB, to get a
close look at the genetic mechanisms induced by this exposure. Several mechanisms were
found to result in PCa, including long noncoding RNAs (lncRNAs) which are key regulators of
gene expression patterns and have been shown to be aberrantly expressed in PCa. Here we
investigate the involvement of HOX antisense intergenic RNA (HOTAIR) in LNCAP under EB
treatment and the consequences on gene expression regulation.
References:
Aiello A, Bacci L, Re A, et al. MALAT1 and HOTAIR Long Non-Coding RNAs Play Opposite
Role in Estrogen-Mediated Transcriptional Regulation in Prostate Cancer Cells. Sci Rep.
2016;6:38414. Published 2016 Dec 6. doi:10.1038/srep38414
Gharieb, K. (2017). Exposition prÉcoce aux toxiques et dÉsÉquilibres nutritionnels:
l’inflammation et les lÉsions prÉcancÉreuses de la prostate (Doctoral dissertation, UniversitÉ
Côte d'Azur (ComUE)).
Globocan 2020 Graph production: Global Cancer Observatory (http://gco.iarc.fr)
Heindel JJ, Balbus J, Birnbaum L, et al. Developmental Origins of Health and Disease:
Integrating
Environmental
Influences.
Endocrinology.
2015;156(10):3416-3421.
doi:10.1210/EN.2015-1394
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Oral communications – Session1: Cancerology/Immunology

OC-5
Pharmacological inhibition of Inositol-Requiring Enzyme 1 Alpha signaling is a new
strategy to improve sorafenib efficacy in hepatocellular carcinoma
Marion Janona1$, Deborah Vallée1,2$, Cynthia Lebeaupin3, Marina Blanc1, Jerome Gilleron1,
Valérie Paradis4, Rodolphe Anty1,2, Eric Chevet5,6, Fatima Teixiera-Clerc7, Laurent YvanCharvet1, Philippe Gual1, Béatrice Bailly-Maitre1
(1) Centre Méditerranéen de Médecine Moléculaire $ Co-first authors
(2) Pôle digestif, CHU de Nice - Archet, Nice, France
(3) Degenerative Diseases
Program, SBP Medical Discovery Institute, La Jolla, CA, USA
(4) Paris Diderot University,
CNRS, Clichy, France
(5) Chemistry, Oncogenesis, Stress, Signaling, Inserm U1242, Université de Rennes, Rennes, France
(6) Centre de Lutte Contre le Cancer
(7) INSERM U955; Institut Mondor de Recherche Biomédicale, Créteil, France

Liver cancer is the fifth most common cancer with the third highest cancer related mortality
worldwide. Hepatocellular carcinoma (HCC) occurs within an established background of
metabolic chronic liver diseases, viral hepatitis infections or exposure to carcinogens. The
molecular mechanisms driven HCC pathogenesis remain still poorly understood. Currently,
HCC is one of the biggest challenges in cancer management because 80% of HCC patients
are diagnosed at an advanced stage of the disease with a median survival of 6-8 months. HCC
is highly resistant to current therapies. For most, the only systemic treatment is Sorafenib, an
oral multi-kinase inhibitor with a modest overall effect in the survival of patients from 8 to 11
months. The identification and targeting of new targets to enhance sorafenib efficacy and to
overcome resistance are urgently required. The Unfolded Protein Response (UPR) has been
discovered as a key player in HCC development. IRE1 alpha, the most conserved UPR stress
sensor, is overexpressed in tumoral tissues of HCC patients. We hypothesized that IRE1a
could be crucial in HCC pathophysiology and that targeting IRE1a could be effective to treat
HCC. Our results revealed that several HCC cell lines present an higher IRE1a constitutive
endoribonuclease activity (RNase) compared to primary normal hepatocytes. We tested the
significance of this finding in HCC patients (10 patients). Tumoral tissues analysis confirmed
higher levels of spliced XBP1 protein compared to non-tumoral tissues. Likewise, two
pharmacological RNase inhibitors (STF and MKC) administered in combination with sorafenib
enhanced the in vitro effectiveness of sorafenib by inducing strong anti-proliferative effects by
inducing apoptotic cell death and causing G0/G1 phase arrest in 3 human HCC cell lines. We
validated these results in two pre-clinical animal models of HCC: firstly, in a subcutaneous
xenograft mouse model (immunodeficient), and secondly in a chemically-induced HCC mouse
model (immunocompetent). Both murine models showed significant reduction in tumor growth
with the combined therapy, compared to Sorafenib or MKC alone. Interestingly, MKC treatment
showed a greater safety profile than sorafenib in pre-clinical animal models, strengthening the
possibility to assess this IRE1a RNase inhibitor as new treatment strategy in clinical studies.
References:
1. Nakagawa, H., et al., ER stress cooperates with hypernutrition to trigger TNF-dependent spontaneous HCC
development. Cancer Cell, 2014. 26(3): p. 331-343.
2. Wu, Y., et al., Dual role for inositol-requiring enzyme 1a in promoting the development of hepatocellular carcinoma
during diet-induced obesity in mice. Hepatology, 2018. 68(2): p. 533-546.
3. Vallée, D., et al., [Endoplasmic reticulum stress response and pathogenesis of non-alcoholic steatohepatitis]. Med Sci
(Paris), 2020. 36(2): p. 119-129.
4. Lebeaupin, C., et al., Bax inhibitor-1 protects from nonalcoholic steatohepatitis by limiting inositol-requiring enzyme 1
alpha signaling in mice. Hepatology, 2018. 68(2): p. 515-532.
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Oral communications – Session1: Cancerology/Immunology

OC-6
Macrophages awaken dormant cancer cells
Kitti Jenovai, Cédric Gaggioli
IRCAN Institute for Research on Cancer and Aging, Nice

Breast cancer is the most frequently diagnosed malignant tumor in women worldwide.
Therapeutic management protocol includes chemotherapy cycles followed by surgical removal
of the cancerous mass. Although this first line of breast cancer treatment is usually considered
to be successful, some cancer cells can manage to escape from these attempts and undergo
dormancy. Dormant cancer cells are viable, non-proliferative cells that preserve their status for
years or even decades while the patient is considered as clinically free of cancer. However,
when these cells awake and resume their proliferation, patient relapse occurs with poor
survival outcome. It has been observed that microenvironmental factors can induce the
awakening of dormant cancer cells, however, it is still unclear which stimuli change the balance
between signals that keep cancer cells dormant and those that cause awakening. Breast
cancer cells co-evolve among a reactive stroma containing extracellular matrix (ECM)
components and cellular elements such as fibroblasts, endothelial and various immune cells,
all of which influence the fate of cancer cells and hence the clinical outcome. Within the stroma,
tumor-associated macrophages represent one of the major tumor-promoting components.
Macrophages promote tumor growth by facilitating angiogenesis, immunosuppression,
inflammation and secrete several proteolytic enzymes, which mediate ECM degradation and
alter cell-ECM interactions. Despite the importance of macrophages within the tumor
microenvironment, it has never been investigated, whether macrophages contribute to the
awakening of dormant cancer cells. To study this, we use the D2.0R cell line, an accepted
model for cancer dormancy. These cells are showing a dormant phenotype when cultured on
basement membrane matrix or when injected in mice. Therefore, this cell line can be used to
identify factors involved in the awakening of dormant cells. Taking advantage of this model we
found that primary macrophages are able to induce the awakening of dormant D2.0R cells
through the modification of the basement membrane. Our experiments highlight the
importance of macrophage secreted proteolytic enzymes and macrophage-mediated matrix
modifications in cancer cell awakening. Understanding mechanisms that regulate dormancy or
the switch to a proliferative state is critical for discovering novel targets to prevent disease
recurrence.
References:
None
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Oral communications – Session1: Cancerology/Immunology

OC-7
Molecular mechanisms involved in metastatic uveal melanoma (MUM): identification of
actionable vulnerabilities via a CRISPR-Cas9 screen
Imene KROSSA, Thomas Strub, Robert Ballotti, Corine BERTOLOTTO
INSERM U1065 C3M Université Côte d'Azur

Uveal melanoma (UM), which derives from uveal melanocyte, is the most common intraocular
malignancy in adults. Despite successful local tumor control through enucleation or proton
therapy, metastasis develop in 50% of patients predominantly in the liver. UM metastases are
resistant to all treatments, including the ones used in cutaneous melanomas since both
cancers are distinct entities. Only Immunotherapy by tebentafusp resulted into longer overall
survival for UM metastatic patients, though this treatment is limited to only HLA-A*02:01
positive patients. At a metastatic stage, 80% of patients succumb within a year. Molecular data
obtained so far haven't identified therapeutic targets to prevent or treat metastases. Therefore,
there's an urgent need to thoroughly comprehend the molecular mechanisms in order to
identify therapeutic targets that could ultimately increase survival of UM patients. Using
CRISPR/Cas9 screening, we identified Phosphatase and TENsin homolog (PTENs). The role
of PTEN, which is known to regulate PIK3/AKT signaling pathway’s activity is poorly
understood in UM and hasn't been depicted yet. In our metastatic uveal melanoma cell line
OMM1.3, we demonstrated that the knock-out of PTEN results in an increased cellular
proliferation and to an upregulation of the PI3K/AKT signaling pathway downstream members,
indicating that PTEN’s expression is a critical effector of metastatic UM cell proliferation. To
decipher the mechanism by which PTEN is involved in UM, we performed RNA-seq analysis
on cells expressing or not PTEN. The high throughput analysis revealed a set of significantly
differentially expressed target genes involved in essential signaling pathways. An interesting
candidate HPGD involved in prostaglandin metabolism came out as a promising target for
which’s role on UM hasn’t been depicted yet. This target gene is currently under investigation
for functional validation in vitro and in vivo.
References:
None
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Targeting of the ELR+CXCL/CXCR1/2 pathway is a promising strategy for the
treatment of pediatric medulloblastomas
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* These authors co-supervised the work.

Medulloblastoma (MB) is the most common and aggressive pediatric brain tumor. Although
the cure rate can reach 70%, the current treatments (combining surgery, radio, and
chemotherapy) are excessively pejorative for the development of the patients’ quality of life. In
addition, recurrences cannot be controlled by conventional (radio and chemotherapy) or
targeted treatments (anti-angiogenic, anti-inflammatory, anti-immune checkpoint). Relapse is
then fatal. The reasons are a strong heterogeneity of the disease (four subgroups of variable
aggressiveness and several subtypes) and a strong propensity to develop resistance to
reference treatments, resulting in relapse. Therefore, more effective and less toxic therapies
are needed at diagnosis or following relapse. Here, we showed the efficacy of a new inhibitor
(C29) of ELR+CXCL cytokines receptors, CXCR1/2, for the treatment of pediatric MB.
Methods: The correlation between ELR+CXCL/CXCR1/2 expression and patients’ survival
was established on the R2: Genomics Analysis and Visualization Platform
(https://hgserver1.amc.nl/cgi-bin/r2/main.cgi). The efficacy of C29 in vitro was evaluated on its
ability to inhibit proliferation, migration in Boyden chamber, 3D spheroids invasion, and
formation of pseudo-vessels of cells representative of two independent genetic subgroups of
MB (DAOY, ONS-76, (Sonic hedgehog subgroup), HD-MB03 (Group 3 subgroup) either
sensitive or resistant to radiotherapy. C29 efficacy was then tested on the growth of
experimental MB obtained by grafting ONS-76 and HD-MB03 spheroids on organotypic mice
cerebellum slices. Results: The levels of ELR+CXCL/CXCR1/2 correlated to a shorter survival.
C29 inhibited proliferation, clone formation, CXCL8/CXCR1/2-dependent migration, invasion,
and formation of pseudo-vessels by sensitive and radiation resistant MB cells. C29 reduced
the growth experimental MB in ex vivo organotypic mice model and crossed the Blood Brain
Barrier (BBB). Conclusion: CXCR1/2 targeting represents a promising therapeutic strategy for
the treatment of pediatric MB in the first line or following relapses after conventional
radiotherapy. Key words: pediatric medulloblastoma, CXCR1/2, ELR+CXCL cytokines,
targeted therapy, angiogenesis.
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Nuclear transport inhibition in glioma stem cell: a new therapeutic strategy inducing
glioma stem cell differentiation
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Maria Duca 8; Fabien Almairac 2 ; Philippe Paquis 1,2 ; Hervé Chneiweiss 4,5,6 ; Marie-Pierre
Junier 5,6,7 ; Fanny Burel-Vandenbos 1,7 and Thierry Virolle 1
1. Université Côte D’Azur, CNRS, INSERM, Institut de Biologie Valrose, Nice, France
2. Service de Neurochirurgie, Hôpital Pasteur, CHU de Nice, 06107, France
3. DRCI, CHU de Nice, 06107, France
4. CNRS UMR8246 Neuroscience Paris Seine - IBPS; Team Glial Plasticity; 7 quai Saint-Bernard
75005 Paris France
5. Inserm U1130, Neuroscience Paris Seine - IBPS; Team Glial Plasticity; 7 quai Saint-Bernard 75005
Paris France
6. Sorbonne university, Neuroscience Paris Seine - IBPS; Team Glial Plasticity ; 7 quai Saint-Bernard
75005 Paris France
7. Service d’Anatomopathologie, Hôpital Pasteur, CHU de Nice, 06107, France
8. Université Côte D’Azur, CNRS, Institut de Chimie de Nice (ICN), Nice, France.
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Glioblastoma multiform (GBM) is the most aggressive type of brain tumor characterized by a
low survival rate and a high resistance to radio-chemotherapy. This heterogenous cancer
harbors glioma stem cells (GSC) which are responsible for clonal amplification, invasiveness,
and relapse. In response to specific signals, these GSC can differentiate and lose their
tumorigenic property while becoming more sensitive to chemo- and radiotherapy. GSC
express stem cell and pluripotency markers like SOX2 and NANOG, which must translocate
into the nucleus to promote aggressive and stem-like gene program. The conventional
treatment consists in surgery, when possible, followed by a radio-chemotherapy.
Unfortunately, this conventional treatment is limited and tumors relapse due to the selection
and the persistence of resistant GSC after stop of treatment. To overcome this phenomenon
due to the cytotoxic pressure, we sought to develop an original therapeutic strategy based on
the promotion of a more differentiated and indolent phenotype. In this context we have
identified a new compound, the DV188, which induce to patient derived GSC a differentiated
phenotype accompanied by the loss of stemness markers, the loss of clonal proliferation while
sensitizing the cells to the chemotherapy of reference. Most importantly, DV188 prevents
tumor initiation and progression in vivo without affecting mouse survival after months of
treatment. We further found that DV188 can bind the nuclear transporter KPNB1. Importantly,
this binding prevents the interactions between NANOG and KPNB1 thus inhibiting NANOG
transport into the nucleus. Altogether, these results demonstrate that targeting stem-like
properties by repressing nuclear transport constitutes a promising approach for novel
therapeutic strategies against GBM.
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SAM68: a guiding STAR during cell-extracellular matrix crosstalk
Zeinab Rekad, Mickael Ruff, Samah Rekima, Dominique Grall, Agata Radwanska, Delphine
Ciais* and Ellen Van Obberghen-Schilling*
IBV
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Dynamic interactions of cells with their extracellular matrix (ECM) are fundamental for the
regulation of key cellular processes such as survival, migration, proliferation, and
differentiation. These interactions rely on the ability of cells to physically interact with their
substrate via membrane receptors that convert biochemical and physical signals from the ECM
into molecular signals inside the cell to regulate cytoskeletal organization, gene expression,
and cell behaviors. Over the years, accumulating data have revealed that protein complexes
at cell-substrate interfaces, called adhesomes, constitute hubs for mechanotransduction and
play important roles in the transduction of ECM signals and regulation of transcriptional
responses. Advanced high-throughput screens have revealed the presence within adhesomes
of a new molecular class of proteins with RNA-binding activity whose functions at adhesion
sites remain poorly understood. Here, we explored the role in endothelial cells of one such
RNA binding protein, SAM68 (Src associated in mitosis, of 68 kDa), which belongs to the STAR
(signal transduction and activation of RNA metabolism) family of RNA binding proteins. We
demonstrate the involvement of SAM68 in multiple cell adhesion-dependent processes, from
the regulation of focal adhesion maturation to the modulation of extracellular matrix gene
expression that conditions the endothelial basement membrane and promotes capillary
morphogenesis. Overall, our study on the adhesion-modulating activity of SAM68 highlights a
promising role for RNA binding proteins as crucial modulators of endothelial cell adaptation to
their environment.
References:
None

21

Oral communications – Session1: Cancerology/Immunology

OC-11
Comprehensive analysis of hypoxia-regulated long non-coding RNAs in lung
adenocarcinoma cells using a single-cell CRISPR-interference-based transcriptional
screening
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Current treatments for lung adenocarcinomas (LUAD) have poor response rates and there is
an urgent need to propose new strategies to prevent these escape routes. Variability in LUAD
drug response is multifactorial, including intrinsic altered pathways or extrinsic factors such as
hypoxia. Recent advances in cancer genomics have highlighted aberrant expression of noncoding RNAs as a major determinant of early treatment resistance. We aim here at gaining
new insights into the functions of lncRNAs on the hypoxic response of LUAD cells and their
potential consequences on resistance to chemotherapy. We have developed a single-cell
CRISPR-interference-based (CRISPRi) transcriptome screening on our best lncRNA
candidates based on the CROP-seq approach (Daltinger et al. Nat Methods 2017: 14, 297).
As a proof-of-concept, a mini-CROP-seq library including validated gRNAs targeting 8 lncRNA
candidates and several key regulators of the hypoxic response (HIF1A, HIF2A, VHL) has been
amplified and transduced in A549 LUAD cells cultured in normoxia or hypoxia. The cells from
the 2 conditions were then pooled, labelled with barcoded antibodies and analyzed by singlecell RNA-seq in a single run. In order to decipher the subtle and heterogeneous CRISPRiinduced perturbation responses, we used a new supervised autoencoding neural networks
method (Barlaud and Guyard, ICASSP 2021), leveraging on the transcriptomic profiles to learn
the most discriminant features between gRNA-targeted and negative control cells. We
describe here the precise workflow and the validation of the method on key regulators of the
hypoxic response. Moreover, our data indicate that several lncRNAs may be involved in the
regulation of cell survival, cell adhesion and/or hypoxic response. In conclusion, this method
should improve the knowledge on lncRNA-associated functions and provide new potential
targets associated with drug resistance in lung cancer.
References:
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Role of CLEC12B in skin immunity
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Orane Visvikis1, Els Verhoyen1, Bernd Lepenies3, Lionel Larue4, Laura Sormani5, Stéphane
Rocchi1, Thierry Passeron1,2, Meri K Tulic1
1 Centre Méditerranéen de Médecine Moéculaire (C3M), INSERM U1065, Team12 - Nice, France
2 Centre Hospitalier Universitaire de Nice (CHU). Department of Dermatology - Nice, France
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5 University of Queensland - Saint Lucia, Australia

A recent transcriptomic analysis has identified expression of a novel gene CLEC12B to be
increased in healthy and in non-lesional skin of vitiligo patients compared to lesional skin 1.
CLEC12B is a C-type lectin receptor (CLR) first identified on myeloid cells which possesses
an ITIM domain 2 but ligand and downstream signaling are largely unknown. In our laboratory,
we have shown that CLEC12B is an important melanocytic gene. Predominantly expressed in
human melanocytes in comparison to keratinocytes or fibroblasts, CLEC12B down-regulates
melanin production and pigmentation in melanocytes 3. We have also shown that CLEC12B
could be a novel tumor suppressor gene in melanoma that functions by repressing STAT
activation and regulating the cell cycle 4. Currently, no link has been reported between
CLEC12B and immunity. We know that CLRs can recognize pathogen- and damagedassociated molecular patterns (PAMPs and DAMPs) present on pathogens and host cells.
Most of CLRs are expressed on antigen-presenting cells (APCs) and are involved in production
of cytokines and chemokines, but also in antigen processing and presentation and subsequent
T cell activation. Moreover, we have evidence to suggest that melanocytes could be indeed
APCs in the skin 5. In my project, we set out to determine the role of CLEC12B in skin immunity.
First, we showed that CLEC12B binds to SHP1 and SHP2, two tyrosine phosphatases known
to inhibit the IFNg pathway, and decreases their phosphorylation. CLEC12B also regulates
JAK/STAT proteins and target genes in IFNg pathway through its ITIM domain. IFNg is a key
regulator in immunity and its key targets are chemokines CXCL9/10/11 which are known T cell
chemoattractants. Our results have shown that CLEC12B overexpression increases
chemokines production through its ITIM domain while silencing CLEC12B abrogates their
production. Furthermore, we demonstrated that CLEC12B recognizes PAMPs present on
Staphylococcus aureus and Escherichia coli and modulates an innate immune response
against these potentially pathogenic skin bacteria. Finally, CLEC12B interacts with
melanocytes and macrophages, both APCs able to induce some immune responses.
Currently, we are deciphering more precisely the CLEC12B induced signaling following IFNg
stimulation and looking for specific ligands, to finally confirm its involvement in skin immunity.
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Metabolic and transcriptomic phenotyping of osteoclasts at the single cell level to
uncover their diversity
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Osteoclasts (OCLs) are bone-resorbing cells arising from fusion of myeloid cells, from which
they sustain immune functions even after differentiation. We previously showed that OCLs
derived from monocytes (MN-OCLs) or dendritic cells (DC-OCLs) diverge in immune
capacities and involvement in pathologies, corresponding to steady-state and inflammatory
OCLs, respectively (1-3). Therefore, the different OCL subsets represent promising targets to
pharmacologically interfere with inflammatory osteoclastogenesis and bone destruction,
observed in multiple pathologies However, OCL diversity remains poorly characterized,
particularly in terms of functional properties. Interestingly, preliminary data suggested that OCL
subsets may differ in metabolic properties. Thus, we explored the metabolic profiles of different
OCL populations. We combined bulk-RNAseq on mature MN-OCLs and DC-OCLs with singlecell RNAseq on OCLs derived from bone marrow (BM-OCLs). We examined OCL metabolism
at single-cell level by the novel cytometry-based SCENITH method to profile energy
dependence for protein translation through metabolic inhibition of glycolysis and mitochondrial
oxidative phosphorylation (4). Transcriptomic analysis identified FcgR2b/CD16-32
(log2FC=2.16552, adj.pVal=0.00159) and CD200 (log2FC=-1.22367, adj.pVal=1.37*e-05) as
markers of inflammatory and steady-state OCLs. FACS analysis of DC-OCLs confirmed a
higher proportion of CD16-32+ (55% vs 30%, pVal<0.0001) and few CD200+ OCLs (6% vs
40%, pVal<0.0001) compared to MN-OCLs. We also found less CD200+ in in vivo-isolated
OCLs from ovariectomized compared to Sham mice (pVal=0.003). Moreover, scRNAseq
revealed that OCL subsets differ in metabolic gene signatures (adj-pVal<0.0001). MN-OCL
and DC-OCL differentiation was disrupted by inhibitors targeting glucose (pVal=0.0206) or
glutamine metabolism (pVal=0.0056). In mature OCLs, SCENITH analysis revealed that DCOCLs have higher glycolytic capacity (pVal<0.0001) and lower mitochondrial dependence
(pVal<0.0001) than MN-OCLs and BM-OCLs. Moreover, CD16-32+ DC-OCLs and MN-OCLs
increased glycolytic capacity compared to total OCLs, suggesting that this subpopulation is the
main driver of metabolic changes. In conclusion, we demonstrate that OCL diversity can be
characterized by subset-specific metabolic signatures. Investigations are ongoing to reveal
their impact on development and function of pathological, inflammatory OCLs with a specific
focus on osteoporotic bone destruction.
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Role of PIEZO1/KCNN4 interactions in Erythrocyte Pathophysiology
Allegrini Benoit, Mignotet Morgane, Soriani Olivier, Guizouarn Hélène
Université Côte d’Azur, Institut Biologie Valrose, CNRS, Nice, France.

Hereditary Xerocytosis (HX) is a rare autosomic dominant haemolytic anaemia affecting 1/50
000 people. In HX, the red blood cell (RBC) is dehydrated, fragilized and easily removed from
the circulation. This pathology is due to gain of functions mutations on PIEZO1 or KCNN4, two
ion channels participating in cationic RBC permeabilities. KCNN4 is a calcium-activated
potassium channel and PIEZO1 is a mechano-sensitive, non-selective cationic channel able
to conduct Ca2+. When the RBC is under mechanical stress, PIEZO1 activation leads to Ca2+
entry, thereby activating KCNN4. This activation leads to a K+ efflux from the RBC, followed
by Cl- and H2O. This functional coupling between the two channel is almost silent in
physiological conditions. But in HX patients with PIEZO1 mutations the coupling is
overactivated, leading to important dehydration of RBCs. With KCNN4 mutations, this is the
final effector of the coupling that is overactivated. HX is clinically highly heterogeneous.
Patients can have moderate to severe anaemia, more or less compensated haemolysis
requiring, or not, transfusions. This heterogeneity is without explanation and slows the
diagnosis. Moreover, it has been described that PIEZO1 and KCNN4 mutations do not lead to
the same phenotype. PIEZO1’s mutations are more often associated to RBC’s dehydration but
not KCNN4’s. This paradox suggests that the functional coupling between KCNN4 and
PIEZO1 is not as simple and could be regulated by other proteins in RBC. In this study, we
discovered PCMA4b (ATP2B4) as a part of KCNN4 interactome at the membrane of RBCs
using co-immunoprecipation, coupled with mass spectrometry and proximity ligation assay,
confirmed in HEK293T cells. We observed that PMCA controls KCNN4-mediated dehydration
in RBCs. Using electrophysiology, we show that PMCA4b expression reduces KCNN4 current
induced by PIEZO1 activation in HEK293T cells. Surprisingly, this effect is not mediated by the
Ca2+ extrusion activity of the pump but rather by a molecular interaction between KCNN4 and
PMCA4b. Interestingly, we didn’t observe any measurable effects on KCNN4 with a ctertruncated form of PMCA4b suggesting that the C-terminal part of PMCA4b is directly acting on
KCNN4 to reduced its activity. Overall, we present PMCA4b as a new regulating partner of
KCNN4/PIEZO1 functional complex. ATP2B4 could be an interesting gene to look for, when
patients with highly heterogeneous phenotype are addressed.
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Reprogramming gastrointestinal cells: a new strategy to restore endogenous insulin
production for diabetes?
Chaïma Ayachi1,2, Tiziana Napolitano1, Serena Silvano1, Magali Plaisant1, Jérôme Becam1,2,
Anette Sousa de Veiga1,2, Estelle Pichery1,2 and Patrick Collombat1,2
1. Inserm U1091, iBV, Diabetes Genetics Team, FR-06108 Nice, France
2. Université Cote d’Azur, FR-06108 Nice, France.

Background and aims: Type 1 Diabetes (T1D) arises as a result of a cell-mediated autoimmune
loss of pancreatic insulin-producing beta-cells. Beta-cell replacement represents a promising
avenue of research for an alternative therapeutic strategy, whether it be through cell
differentiation or reprogramming of different cell sources. However, to withstand a putative
autoimmune attack of neo-generated beta-cells, a renewable source of beta-cells could be
crucial. Interestingly, the gastrointestinal (GI) epithelium is a highly regenerative tissue with the
potential to provide a continuous source of beta-cells upon cellular reprogramming. Previous
studies in the pancreas demonstrated the in vivo conversion of pancreatic glucagon-producing
cells into functional beta-like cells upon the ectopic expression of Pax4. Acknowledging that
glucagon-producing cells are highly represented in the GI tract, we sought to determine
whether these cells could also be turned into beta-like cells. Methods and results: Taking
advantage of a transgenic mouse model misexpressing Pax4 in glucagon-producing cells
(Gcg_CreERT2::Pax4OE), we report that the in vivo ectopic expression of Pax4 in
gastrointestinal glucagon-producing L-cells is sufficient to induce their conversion into
functional insulin-producing beta-like cells. Accordingly, the characterization of newly formed
gastrointestinal insulin-expressing cells revealed that these cells displayed most features of
pancreatic beta-cells. Among others, these include the expression of key beta-cell factors, the
production and processing of insulin, and the expression of components of the glucosesensing machinery as outlined by an improved glucose responsiveness. Lastly, functional tests
on mice-derived colonoids established the ability of gastrointestinal beta-like cells to release
insulin upon glucose stimulation. Conclusion: From this study, we conclude that the sole
expression of Pax4 appears sufficient to convert the gastrointestinal glucagon-producing Lcells into functional beta-like cells in vivo, thus highlighting the potential of the GI epithelium as
an innovative renewable source of insulin-producing cells to replenish the beta-cell mass in
T1D patients.
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Environmental stress control RNA granule formation and content in C.elegans
A.Bahri, A.Cardona, S.Ecsedi, A.Ouertani, F.Valero, S.Rouquet, A.Hubstenberger
iBV.

Gene expression must be adapted to environmental variations. Upon the massive translation
repression triggered by environmental stress, translation repressors can bind mRNA
transcripts and co-assemble into a condensate form: the RNA granule. Our hypothesis is that
granule identity should be different according to the environmental challenges the organism is
facing. In the C.elegans germline, stress conditions can trigger the assembly of aggregates
that can reach the size of a nucleus (up to 10ÂµM). We first assessed the aggregation of
CAR1/LSM14/Tral, a repressor protein that can co-assemble into RNA granules. Different
stresses were applied to the nematodes: sperm depletion (resulting in oogenesis arrest),
ethanol shock and sudden temperature variations (heat shock and cold shock). Each stress
resulted in a different RNA granule morphology. Moreover, using a smFISH (single molecule
FISH), we showed that the mRNA composition in the granule is different from one
environmental stress to another. Therefore, we conclude that both RNA granule formation and
content depend on environmental stress, reinforcing the idea of a specific granule identity.
Previous studies shown that stress granules are temporary and dissolves shortly after stress
recovery. Although it has been confirmed by our results, prolonged stress however results into
irreversible granules. This change in dissolution time cannot be explained by granule size,
which quickly reaches a plateau after the stress. A possible explanation for the increase of
granule stability is the change in granule composition over time. Another important aspect of
RNA granule formation is RNA regulation. During oocyte development, maternal mRNAs that
are translationally repressed in oocytes, such as spn-4, localizes to physiological RNA
granules. We showed that over oocyte maturation, spn-4 is released from RNA aggregates
and becomes translated. Upon heat shock, spn-4 aggregation increases and the translation is
repressed. On the opposite, after a cold shock, spn-4 is released from the granule and
translation increases. Therefore, granule formation is correlated to translation level and their
content can vary according to the environment. In conclusion, stress RNA granules are diverse
and can coordinate translation to the environmental changes.
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Defining the diversity and functions of brown adipose tissue myeloid cells
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Monocytes are part of the mononuclear phagocytic system. Monocytes play a central role
during inflammatory conditions and a better understanding of their dynamics might open
therapeutic opportunities. In the present study, we focused on the characterization and impact
of monocytes on brown adipose tissue (BAT) functions during tissue remodeling. Single-cell
RNA sequencing analysis of BAT immune cells uncovered a large diversity in monocyte and
macrophage populations. Fate-mapping experiments demonstrated that the BAT macrophage
pool requires constant replenishment from monocytes. Using a genetic model of BAT
expansion, we found that brown fat monocyte numbers were selectively increased in this
scenario. This observation was confirmed using a CCR2-binding radiotracer and positron
emission tomography. Importantly, in line with their tissue recruitment, blood monocyte counts
were decreased while bone marrow hematopoiesis was not affected. Monocyte depletion
prevented brown adipose tissue expansion and altered its architecture. Podoplanin
engagement is strictly required for BAT expansion. Together, these data redefine the diversity
of immune cells in the BAT and emphasize the role of monocyte recruitment for tissue
remodeling.
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Telomerase is required for glomerular renewal in kidneys of adult mice
Margo Montandon, Tynhinane Hamidouche, Lucile Yart, Lou C. Duret, Catherine Pons,
Nicolas Soubeiran, Mélanie Pousse, Ludovic Cervera, Valérie Vial, Julien Fassy, Olivier
Croce , Eric Gilson and Marina Shkreli
Homeostatic renal filtration relies on the integrity of podocytes, which function in glomerular
filtration. These highly specialized cells are damaged in 90% of chronic kidney disease,
representing the leading cause of end-stage renal failure. While podocytes are thought to have
a severely limited capacity for renewal in homeostatic conditions, recent studies highlighted
modest podocyte renewal in adult mice following injury. Nonetheless, the mechanisms
regulating podocyte renewal following injury in the adult organism remain largely unknown and
controversial. Using a mouse model of Adriamycin-induced nephropathy, we report that proper
recovery of filtration function following podocyte injury in wild-type mice requires upregulation
of the endogenous telomerase TERT. Previous work has shown that transient overexpression
of catalytically inactive TERT (iTERTci mouse model) has an unexpected role in triggering
dramatic podocyte proliferation and renewal. We therefore used this model to conduct specific
and stochastic lineage-tracing strategies. These experiments provide evidence that
telomerase pulse drives the activation and clonal expansion of podocyte progenitor cells .
Furthermore, high throughput sequencing approaches unveil the core pathways involved in
TERT pro-regenerative functions in the adult kidney that includ promotion of key pathways
such as extracellular matrix remodeling, inflammation, Epithelial-toMesenchymal transition,
and KRAS. Our results further revealed activation of additional signaling pathways including
Hedgehog, Wnt, and Notch in a context of TERTcienforced regeneration. Our findings
demonstrate that the adult kidney bears intrinsic regenerative capabilities involving the protein
component of telomerase, paving the way for innovative research toward the development of
chronic kidney disease therapeutics.
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Physiological characterization of Nematostella vectensis response to environmental
changes
Adrien Poquet, Paola Furla, Eric Röttinger
Institute for Research on Cancer and Aging, Université de Nice Sophia-Antipolis UMR 7284, INSERM
U1081, CNRS UMR 7284, Nice 06107 Cedex 02, France

Four and a half billion years of environment evolution on Earth have generated a huge diversity
of stress resistance mechanisms among species. Molecular biology and genomics approaches
have already identified modules (such as improved DNA repair, high protein turnover, lowered
insulin/IGF-1 signal) selected in natural environment for the successful implementation of
stress tolerance. Among this vibrant life radiation, certain Cnidarians emerged as biological
models of cellular tolerance to environmental disturbances, extreme regeneration capacities
and absence of detectable sign of aging. However, what are the cellular &amp; molecular
response strategies underlying this plasticity and what are the physiological limits of it remain
poorly understood. To help answer this fundamental question, we submitted the cnidarian
Nematostella vectensis, to i) acute temperature variations (+/-15Â°C) and ii) complete food
deprivation (63days) followed by a multi-marker approach measuring the stress resistance
(level of protein damages), and the activation of compensatory mechanisms (such as
antioxidant potential, ubiquitin-proteasome system, apoptosis, and autophagy). This approach
defines a stress-resistance baseline in Nematostella, that will be combined with genetic
engineering of selected candidate genes (e.g., FoxOlike3, genetic variants), enabling the
functional dissection of the molecular mechanisms underlying environmental stress-resistance
in Cnidarians.
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Development of biomimetic bone matrices loaded with uranium to study the effect of
this actinide on bone cells
Bastien Simoneau 1, Arthur Gouraud 1, Tatiana Gritsaenko 1, Valérie Pierrefite-Carle 1, Gaëlle
Creff 2, Agnès Hagège 3, Sophie Pagnotta 4, Christophe Den Auwer 2, Georges F. Carle 1,
Sabine Santucci-Darmanin 1
1. Université Côte d'Azur - CEA, Institut des sciences du vivant Frédéric Joliot - UMR E4320
TIRO/MATOs, Nice, France
2. Université Côte d'Azur - CNRS, Institut de Chimie de Nice - UMR 7272, Nice, France
3. Université Claude Bernard Lyon 1 - CNRS, Institut des Sciences Analytiques - UMR 5280,
Villeurbanne, France
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Uranium [U(VI)] is a heavy metal, naturally present in the environment. Its widespread use in
various civil and military activities leads to its redistribution in the environment and thus to an
increased risk of exposure for the general population. Natural uranium having a low specific
radioactivity, it causes mainly chemical damage. The skeleton is the main site of U(VI) longterm accumulation, this metal being trapped into the mineralized bone matrix. However, its
impacts on biological processes involving the matrix and bone cells are still poorly understood.
To get a better understanding of the cellular mechanism at play in response to U(VI) storage
in bone tissue, we decided to examine the effect of U(VI) immobilized in bone-like matrices on
the behavior and function of bone cells. As biomimetic material, we used matrix synthesized
in vitro by an osteoblastic cell line (Saos-2) cultured in the presence of U(VI). In doing so we
obtained a bone-like matrix containing up to 0.5 Âµg U(VI)/cm2. First, we demonstrated that
this matrix was undermineralized and that it had an altered proteome compared to a matrix
produced by Saos-2 cells in the absence of U(VI). We found that 232 proteins were
differentially expressed between the 2 conditions out of nearly 2,500 identified proteins.
Functional analysis of this proteomic data revealed 5 canonical pathways impacted in
osteoblasts exposed to U(VI), including the interferon / STAT1-dependent pathway. We then
used these matrices as a support for the culture and differentiation of two pre-osteoclastic cell
models (RAW 264.7 cells, or C57BL/6 mouse bone marrow precursors) and as a substrate for
osteoclastic resorption. We found that U(VI) incorporated into the matrix resulted in a
significant decrease in osteoclast size and resorption efficiency. The interferon / STAT1dependent pathway found activated in osteoblasts exposed to U(VI) is known to inhibit bone
matrix mineralization on the one hand and to block pre-osteoclast fusion directly or via
paracrine effects on the other. Therefore, our hypothesis, currently under investigation, is that
U(VI) affects both osteoblastic mineralization and osteoclastic resorption by triggering the
interferon / STAT1 pathway. To conclude, thanks to the bone biomimetic model that we have
developed and characterized, we showed that U(VI) has an impact on both matrices and
osteoclast function.
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Characterization of a new structure involved in the detection of pathogenic bacteria in
the larva of Drosophila melanogaster
Fatima Tleiss, Léopold Kurz, Dani Osman , Armel Gallet
Institut Sophia Agrobiotech (ISA), Université Côte d'Azur, CNRS, INRAE, Sophia Antipolis

The digestive tract is the first organ affected by the ingestion of foodborne bacteria. While
commensal bacteria become resident, opportunistic or virulent bacteria are eliminated from
the gut by the local innate immune system. Here i characterize a new mechanism of defense,
dependent of the immune system, in larva of Drosophila melanogaster during oral infection
with pathogens. I have observed that larvae exposed to pathogens have a very strong
response specific: at first, they stop eating very quickly. The ingested bacteria then accumulate
in the anterior part of the digestive tract, before being all eliminated after 8 hours. This original
behavior is very interesting and it plays a fundamental role in the survival of larvae. I was able
to show that after a punctual ingestion the intestinal cells produce the reactive oxygen species
that lead to the secretion of the neuropeptide DH31 by particular enteroendocrine cells
resulting in the blockage of intestinal transit. In a second step, I showed that the IMD pathway
controls the production of antimicrobial peptides to allow the elimination of bacteria, as well as
the survival of larva.
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Impact of substrate stiffness and UVs on the expression of CD98hc, a regulator of skin
homeostasis
A.Yacin Ibrahim1,2, E. Boulter1, L. Cailleteau1 , S. Estrach1, T. Magnaldo1, M. Mahdi2, C. C.
Féral1
1 IRCAN, Institute for Research on Cancer and Aging of Nice, Inserm U1081, CNRS UMR7284, Nice,
France
2 CERD, Djibouti Study and Research Center, Environmental BioGeoscience Laboratory, Djibouti,
Djibouti

CD98hc is a highly glycosylated transmembrane protein encoded by the slc3a2 gene. Two
isoforms have been described in mice (via genome sequencing). Alternative ATG seem to
generate these 2 isoforms, for which specific functions are unknown. CD98hc protein is a dual
function protein: It modulates integrins signaling, specifically mechanotransduction; It also
regulates SLC7 amino acid transporter family, thereby regulating cellular metabolism. In skin,
CD98hc is expressed in both basal keratinocytes and dermal fibroblasts. As such, it is
necessary for maintaining skin homeostasis. Importantly, CD98hc expression wanes with age
(Boulter et al. J.E.M 2013; Estrach et al. Cancer Research 2014; Tissot et al. J.I.D. 2018). With
ultra-violet (UV) exposure and aging, skin softens due to major changes in the dermal
extracellular matrix (collagens and elastin modification). Thus, we propose to determine the
effect of UVs on the expression of CD98hc in skin cells. To do so, and since we found a much
higher expression of CD98hc in fibroblasts than in keratinocytes, we will define how CD98hc
isoforms expression is impacted by 1-tissue stiffness (using substrate equivalent of young/stiff
(4kPa) and elderly/soft (1 kPa)) and 2-UV exposure. Finally, we will decipher the molecular
mechanisms involved and if a specific function for each isoform can be identified.
References:
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Exploration of the nuclear functions of Fragile X Mental Retardation Protein involved
in Fragile X syndrome
Kieffer F., Hilal F., Debayle D., Gay A.-S., Pronot M., Lacagne I., Poupon G., Bardoni B.,
Martin S., Gwizdek C.
IPMC, UCA

Fragile X syndrome (FXS) is the leading cause of hereditary intellectual disability and the first
monogenic cause of Autism Spectrum Disorder (ASD). This illness results from the absence
of Fragile X Mental Retardation Protein (FMRP). FMRP is a RNA binding protein predominantly
cytoplasmic that controls the local translation of mRNA coding for proteins essential for
development and synaptic functioning. No compensatory therapy of SXF can be developed
without an understanding exhaustive cellular functions regulated by FMRP and deregulated in
the disease. However, interestingly, FMRP presents nuclear import and export signals
suggesting that it is able to navigate between nucleus and cytoplasm. Nevertheless, the actual
presence of FMRP in the nucleus of mammalian neurons as well as mechanisms responsible
for its traffic and its nuclear functions remain poorly documented. By combined biochemistry
and imaging approaches, we have shown that FMRP is well located in the nucleus of murine
neurons and that the disruption of its traffic nucleocytoplasmic disorganizes the architecture of
synapses. By experiences of copurification with FMRP followed by mass spectrometry analysis
and bio-informatics analysis, we identified specific 50 FMRP nuclear partners that are involved
in transcription, splicing and the nuclear export of mRNAs. This project aims to broaden our
knowledge of the processes deficient cells in SXF and associated TSA by characterizing
nuclear functions of FMRP and their regulation during neuronal activity. The synthesis of these
results will map the nuclear and synaptic functions of FMRP but also their interdependence. In
addition, we will be able to identify affected cellular pathways in FXS and associated TSA, a
prerequisite the design of biological markers and innovative therapeutic options.
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Contribution to the study of risk factors for Alzheimer's disease: analysis of
candidates identified by genome-wide association studies or GWAS
Charlotte Bauer, Frédéric Checler
DISTALZ

BACKGROUND: Alzheimer's disease is characterized by memory loss, cognitive impairment
and loss of independence in patients. Less than 1% of cases occur before 65 years-old, mainly
in people with rare inherited familial forms. As in most of chronic diseases, individual
susceptibility factors induce a more or less favorable ground for the appearance of the disease.
This individual susceptibility that mostly depends on ageing and environmental risk factors is
also partly carried by our genome. The knowledge of genes at the origin of this susceptibility,
largely identified during the Alzheimer's Plan by genome-wide association studies (GWAS),
could help to better understand how the disease may appear and/or progress. During my
thesis, I focused on 3 genes identified by GWAS: FERMT2, SORL1 and PTK2B. METHOD:
We examined the effect of different mutations on APP metabolism, measuring not only APP
protein levels, but also expressions of secreted Abeta, sAPPalpha and APP-CTFs, intracellular
Abeta 40 and Abeta 42 peptides, expressions and activities of alpha-, beta-, and gammasecretases as well as Abeta- and CTF-degrading enzymes. These paradigms were studied in
cells expressing either wild-type APP or Swedish mutated APP, as these two proteins are
differentially routed within the cells, under control conditions or after pharmacological
modulation of intracellular pH and degradation mechanisms. RESULTS: Concerning the work
on FERMT2, I collaborated to 2 publications demonstrating its role in the metabolism of APP
and more particularly on its levels at the plasma membrane, providing the demonstration of a
contribution to its recycling. Concerning my work on SORL1, we did not observe significant
alterations triggered by mutated SORLA proteins on the above-described protein markers
whatever the cells or pharmacological conditions examined. Finally, for my work on PTK2B,
we have already observed some effects on APP metabolism and will pursue our study by
immunocytochemistry approaches but also further investigate the link between the Pyk2
protein, derived from the PTK2B gene, and the transcription factor p53 (a transcription factor
at the center of gravity of several studies in our laboratory) that is a key actor of cell death
taking place in Alzheimer’s disease.
KEYWORDS: FERMT2, SORL1, PTK2B, GWAS, mutations, APP metabolism, secretases,
Abeta peptides, C-terminal fragments, neprilysin, degradation.
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The role of local RNA translation in long-term memory formation
Bruna de Queiroz, Florence Besse
Université Coôte d'Azur, Institute of Biology Valrose, Nice, France

Long-term molecular and structural changes occurring at synapses in response to neuronal
activation provide the mechanistic bases for the establishment and retention of long-lasting
memories. As shown over the past decade, such changes require new gene expression,
involving not only neuron-wide transcription and translation of new RNAs, but also local
translation of quiescent mRNAs transported to axons or dendrites and stored at synapses as
ribonucleoprotein (RNP) granules. Still, it remains unclear in which compartment of memory
circuits are RNA transport and localized translation required for the formation of long-term
memories, or how these processes are physiologically regulated. In the brain of the fruit fly
Drosophila melanogaster, Mushroom Bodies (MB) are the main structures involved in
associative learning and memory. Axons of MB neurons are densely packed in lobes that are
highly connected to both upstream modulatory neurons and downstream output neurons,
forming a circuit with persistent recurrent activity that underlies memory formation (1). We
previously showed that the RNA binding protein (RBP) Imp, a conserved component of RNP
granules, is targeted specifically to the axons of MB gamma neurons (2). Furthermore, we
uncovered that deleting Imp C-terminal prion-like domain (PLD) prevents its recruitment to
axonal processes (3), making Imp-DPLD mutant fly line a powerful tool to specifically block
RNP granule axonal recruitment in MB neurons. Here, we used high-resolution imaging of
single RNA molecules to (i) demonstrate that Imp mRNA targets, such as the actin-binding
protein-encoding profilin RNA, are targeted via their 3’UTR to MB axons and (ii) show that their
localization, but not overall levels, is altered in Imp-DPLD mutants. To determine the functional
impact of altered axonal RNA targeting, we analyzed the memory performance of Imp-DPLD
flies using courtship conditioning as a paradigm. Remarkably, Imp-DPLD flies exhibit normal
short-term memory, but fail to establish long-term memory (LTM), indicating that the local
regulation of RNAs transported to MB gamma axons is required specifically for LTM formation
and/or maintenance. Together, these results demonstrate the physiological importance of RNA
targeting in mature neuronal circuits. Our ongoing work aiming at further understanding the
specific regulatory requirements for the physiological transport and local translation of mRNAs
in the adult fly brain will be presented.
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Eta-secretase-derived APP fragments: Production, proteolysis, biology, and
development of novel immunological probe.
Afram Elissa, Pardossi-Piquard Raphaëlle, and Checler Frédéric
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Amyloid precursor protein (APP) is a transmembrane protein undergoing canonical cleavages
by alpha, beta and g-secretases. Recently, MT5-MMP, referred to as eta-secretase, has been
identified as a novel APP cleaving enzyme (1). This enzyme produces a transmembrane
etaCTF that undergoes cleavages by alpha and beta-secretases generating Aeta-alpha and
Aeta-beta (2). Although Aeta-alpha and Aeta-beta fragments have recently been described as
being able to affect synaptic activity, these results remain very controversial (2,3). Since no
study has yet focused on etaCTF, we have undertaken biochemical, immunohistochemical,
electrophysiological and behavioral approaches to assess its contribution in Alzheimer’s
Disease (AD). Using pharmacological approaches, we showed that etaCTF undergoes
degradation in the lysosomal and proteasomal pathways. Furthermore, we demonstrated the
cleavage of etaCTF by alpha, beta and g-secretases by detecting Aeta-alpha and Abeta40 in
the supernatant of MEF APP KO cells overexpressing etaCTF. Further, in order to specifically
detect etaCTF, Aeta-alpha and Aeta-beta, we developed an etaCTF-N-Ter antibody that is
directed against an N-terminal epitope of etaCTF, making it specific to these fragments. We
characterized this antibody and proved that it is useful for immunoblots, immunohistochemistry
and recognizes both murine and human etaCTF fragments. This antibody was used for
immunostaining experiments described below, for the detection and the localization of etaCTF
in different models. Immunostaining, in vitro, and ex vivo, revealed a major Golgi localization
of etaCTF and a lower proportion in early endosomes. Interestingly and in agreement with this
endosomal localization, we demonstrated the presence of etaCTF in exosomes purified from
culture medium of SH-SY5Y cells expressing APPwt as well as in exosomes obtained from
WT mice expressing etaCTF due to intracerebroventricular injection of AAV- etaCTF. Lastly,
etaCTF fragments were found surrounding amyloid plaques by immunostaining performed on
Paraffin-Embedded brain slices obtained from 3xTgAD mice. Considering that exosomes can
mediate cell-to-cell propagation of toxic fragments in AD, the presence of etaCTF in exosomes
might be associated with the spread of the pathology. Therefore, we will determine whether
etaCTF spreading between neurons or between neurons and astrocytes/microglia could trigger
alterations in LTP, neuroinflammation and memory and behavioral defects.
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Dual effect of TRESK-C317F mutation related to epilepsy
Landra--Willm Arnaud1, Usher Samuel2, Tucker Stephen2, Sandoz Guillaume1
1 Université Côte d’Azur, CNRS, INSERM, iBV, France
2 OXION Initiative in Ion Channels and Disease and Clarendon Laboratory, Department of Physics,
University of Oxford, Oxford UK

The two hallmarks of seizure generation are neuronal hyperexcitability and hypersynchrony.
Neuronal excitability is under the control of a leak potassium current carried by the Two-PoreDomain Potassium channels (K2Ps). Here, we report a new epilepsy-related mutation of the
K2P18.1 channel called TRESK-ME. When introduced in mice, TRESK-ME led to a decrease
of the endogenous leak potassium current inducing an expected increase of neuronal
excitability, fitting with the epileptic phenotype observed in human. Unpredictably, in
heterologous system, we found that TRESK-ME mutation did not inhibit K2P18.1 current but
acted as a gain of function, increasing K2P18.1 leak current. Using an optopharmacological
approach, we revealed that the endogenous leak current decrease was due to a reduction of
two other K2P currents carried by K2P2.1 and K2P10.1. In agreement with this observation, in
heterologous system, we found that TRESK-ME acted as a dominant negative on the K2P2.1
and K2P10.1 channels. All together, these data show that the channels to target in order to
treat epilepsy are K2P2.1 and K2P10.1 and not K2P18.1, and that one mutation may carry two
opposite effects: gain of function or dominant negative, depending on the protein it interacts
with.
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Neural circuits implicated in autistic-like behaviors in mice haploinsufficient for
SCN2A gene
Marcantonio Wendy1, Mantegazza Massimo2, Léna Isabelle1
1 Université Côte d'Azur
2 Inserm

Mutations in the SCN2A gene, encoding the voltage gated sodium channel Nav1.2 have been
identified in patients with Autistic Spectrum Disorder (ASD), Schizophrenia and/or Epilepsy.
SCN2A mutations have been identified as one of the most significant risk factors for ASD. ASD
is thought to be caused by genetic/environmental factors leading to an imbalance in the
Excitatory / Inhibitory (E/I) ratio. This disorder is characterized by deficits in social skills, motor
stereotypies, cognitive dysfunctions and alteration in sensory perception. Heterozygous
Scn2a+/- mice exhibit core symptoms of ASD. Interestingly, they display a strong autistic-like
phenotype at juvenile stage which attenuates at adulthood (Léna &amp; Mantegazza 2019).
The aim of this study is to identify the neuronal circuits that are involved in the different
behavioral abnormalities observed in Scn2a+/- mice.
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Use of the Genetic Code Expansion Approach to Study Pathogenic Mutations in the
NR2F1 Gene
PHROMKRASAE Wanchana, CHAKRABANDHU Krittalak, BERTACCHI Michele, STUDER
Michèle
Université Côte d’Azur, CNRS, Inserm, iBV Institut de Biologie Valrose, 06108 Nice, France

NR2F1 is an orphan nuclear receptor, which acts as a strong transcriptional regulator by
activating or repressing the expression of downstream genes and playing key roles during
cortical development (1). Several genetic mutations within this gene lead to a rare
neurodevelopmental disease called Bosch-Boonstra-Schaaf optic atrophy syndrome
(BBSOAS) (2). Little is known on how distinct point and truncated mutations affect the function
of the protein during brain development. First, by employing site-directed mutagenesis, we
evaluated the impact of several patient-specific pathogenic mutations at the cellular level.
Among the several mutations tested, we found that the NR2F1-Gln244* and Leu372Pro
variants significantly delay the proliferation in HEK293T cells as detected by the decreasing
amount of PH3 signal in FACS-treated samples. Concerning cell survival, we found that the
apoptotic marker Caspase 3 is highly expressed in cell cultures transfected with the same
mutations. Furthermore, by using Genetic Code Expansion (GCE) and noncanonical amino
acid incorporation (3), we managed to rescue the proliferation and apoptotic rate deficits of the
NR2F1-Gln244* mutation. Proliferation and survival deficits correlate with altered protein
distribution upon transfection of some of the pathogenic variants in HEK293T cells. In the
presence of the NR2F1-Gln244* mutation, the NR2F1 protein fails to access the nucleus and
accumulates instead in the cytoplasm. Finally, by specifically incorporating a photocrosslinker
at different protein-interacting sites on NR2F1 via GCE we are able to assess impact of
pathogenic mutations on the ability of NR2F1 to form complexes with its protein partners. Our
first results show that the NR2F1 complex formation is greatly impaired in the presence of
pathogenic mutations and rescued upon transfection of full length NR2F1 proteins. Currently,
we are identifying the NR2F1 protein partners by employing site-specific photocrosslinking via
GCE in combination with mass spectrometry. We are also investigating the impact of
pathogenic NR2F1 mutations on cellular functions and establish correlation between the
mutations and clinical symptoms through GCE-based data and structural analysis. The
identification of these molecular defects, which contribute to aberrant proliferative and
apoptotic phenotypes, provides us a better comprehension of genotype-phenotype correlation
of this novel syndrome.
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Effect of lipid nature on microglial reactivity, neuroinflammation and cognitive
disorders associated with obesity
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Alexandre2, Nahon Jean-Louis1, Blondeau Nicolas1, Debreuve Eric1, Rovère Carole1
1 Université Côte d’Azur, IPMC, CNRS, Valbonne, France
2 Université Bourgogne Franche-Comté, CSGA, CNRS-INRAE, Dijon, France
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Obesity is a serious public health problem. It is associated with â€œlow-gradeâ€ systemic
inflammation and many studies are devoted to understand the mechanisms causing obesity.
Some of them showed that deregulation in the brain could be responsible for this syndrome.
In addition to the peripheral inflammation, a local hypothalamic inflammation was found in
obese animals fed a high fat diet (HFD), leading to eating disorders and sometimes cognitive
disorders as anxiety. Indeed, certain lipids are responsible for this inflammation in a dependent
manner of the quality of their fatty acids. Polyunsaturated fatty acid (PUFA) can be Omega 6
(?6) or Omega 3 (?3) and the balance between them is really essential for the organism
functioning. At the cellular level, an excess of nutrients leads to activation of astrocytes and
microglia which have a preventive role at first but can become harmful in the long term. The
purpose of this study was to characterize the impact of a HFD enriched in PUFA in the obesity
development, the neuroinflammation associated and the possible cognitive disorders. To do
this, we designed many HFD enriched in vegetal oil (Rapeseed, Soybean/Corn and Sunflower
diets) with different ?6/?3 ratios. We fed mice over 20 weeks with these HFD and we
characterized obesity development, neuroinflammation and behavior of mice. We showed that
all HFD induce a strong weight gain associated with hyperleptinemia, hyperglycemia and
deregulated glucose homeostasis. However, only the Sunflower diet induces
neuroinflammation in hypothalamus associated with microglial reactivity and in hippocampus
associated with anxiety-like behavior.
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Mining soil metagenomic data improves our understanding of the origin and history
of genes acquired by horizontal transfers in plant-parasitic nematodes
Carole Belliardo, Corinne Rancurel, Georgios D. Koutsovoulos, Marc Bailly-Bechet, Mathilde
Clément, Justine Lipuma, Etienne G.J. Danchin
1Institut Sophia Agrobiotech, INRAE, Université Côte d’Azur, CNRS,r Sophia Antipolis
2Mycophyto SAS, Sophia Antipolis, France

Horizontal gene transfers (HGT) have been well described, for several decades in the
evolution of unicellular microorganisms. More recently, the increase of genomic studies has
highlighted the involvement of genetic material transfer between species in multicellular
organisms' evolutionary history [1]. For instance, all plant-parasitic nematodes (PPN) species
studied at the genome level have acquired fungal and bacterial genes by horizontal transfers.
Some of these genes are involved in essential parasitic functions such as plant cell wall
degradation [2]. Moreover, transcriptomic, biochemical and proteomic data support the
functional integration of HGT in PPN [3]. Hence, HGT have probably played an important role
in the multiple independent emergences of plant parasitism in nematodes. However, several
questions remain unresolved like what are the donor organisms of these genes? Or when did
these evolutionary events occur in the history of PPN? So far, analyses have been limited by
the lack of genes from soil-dwelling microorganisms in generalist sequence libraries [4]. To
circumvent this limitation, we enriched a custom protein library with more than 6,000 soil
metagenomes curated to make this massive data more reliable. Moreover, classic
metagenomic studies are focused on prokaryotes and neglect eukaryotic microorganisms.
One challenge has been to detect eukaryotic contigs and re-predict genes to gain a better
representation of the real biodiversity of the soil gene pool [5]. Then, we screened proteins
from 18 PPN genomes for a more comprehensive insight into HGT in PPN evolution. The
proportion of genes acquired by HGT in studied species ranges from 0.51% (71 genes) in
Bursaphelenchus xylophilus to 1.47% (631 genes) in Radopholus similis. The PPN HGT
mainly come from Bacteria but we also observed other potential donors such as Fungi or
Protists. The most represented taxa in donors are Burkholderiaceae, Proteobacteria,
Actinobacteria, Rhizobiales and Fungi incertae sedis. Finally, phylogenetic clustering of
orthologous HGT reveals around 915 independent acquisition events at different ancestral
branches in the phylogenetic tree of Tylenchina supporting the hypothesis of a continuous
process of HGT acquisition in PPN genomes. In a parallel project, metagenomic data mining
[5] has also enabled the detection of mycorrhizal fungi in soils, which will help predict optimal
biostimulation by the company Mycophyto, which is co-funding the project.
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Machine learning based framework to predict quantitative phenotypes in yeast.
Sakshi Khaiwal, Matteo De Chiara, Agnese Seminara,Marco C. Lagomarsino, Gianni Liti
1. IRCAN
2. University Cote d'azur

Complex phenotypes are controlled by multiple genetic loci, the environment, and their
interactions. To understand how the genetic variation of an organism influences its phenotype,
we explore methods from machine learning (ML) to obtain models for predicting quantitative
phenotypes. In this context, we use the budding yeast, S. cerevisiae, as the model organisms
for which we have obtained genomic and phenomic data. We use the information at the
genomics, proteomics, and phenomics scale as the input features for the prediction of the
phenotypes. At the genomic scale, we have pan-genomic information such as variations in
sequences as well as in genome content, such as presence/absence, copy number variation,
and loss of function. In addition, we also have information about the gene expression level for
1100 genes that can be considered as intermediate phenotypes. The regression methods
used for the prediction are Elastic Net, Ridge regression, Support Vector Machine (SVM), and
Gradient boosting Machine (GBM). The models are optimized using a combination of
randomized hyper-parameter tuning and cross-validation on a part of the dataset. The ML
pipeline was utilized for the prediction of phenotypes in ~200 environmental conditions based
on different genetic and phenotypic level information as the features. We observed a large
variation in the prediction accuracy of different phenotypes, suggesting that some phenotypes
are easier to predict than others.
References:
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Does Bottom-up effect reach third trophic level i.e. natural enemies?
Ruohan MA, Nicolas Desneux, Anne-Violette Lavoir
In agro-ecosystems, top-down forces encompass the controlling effects that arthropod
organisms of the higher trophic level (e.g., natural enemies (NE) such as predators and
parasitoids) have on species at the next lower level (e.g., herbivores). Arthropod communities
may also be influenced by bottom-up forces (BU) induced by environmental variations (e.g.
fertilization) through the modification of plant traits (nutritional quality or defense).
Furthermore, bottom-up forces may affect top-down forces on herbivores either directly (e.g.,
plant-NE direct interactions) or indirectly (e.g., plant-NE indirect interactions through the
herbivore). In this context, the aims of the PhD study give the fourth objectives to disentangle
1) Can we have a global overview of the ability to plant-mediated BU effects to reach the third
trophic level? 2) Does BU effects reach parasitoid or predator in the same way, at the same
degree? 3) Does diet regime and host range modify the ability of BU to reach the 3rd trophic
level? 4) Does BU modify the ability of natural enemies to control pest in real growing
conditions? To answer objective 2, we set-up a lab experiment where variations in resource
inputs (i.e. fertilization regime) were tested as bottom-up factors . The studies were carried
out on three different â€œtomato plant â€“ herbivorous â€“ predators and parasitoidâ€
tritrophic systems. Selected herbivores are frequent pests on tomato systems (the sap feeders
Macrosiphum euphorbiae and Bemisia tabaci and the leaf chewers Tuta absoluta), the
respective parasitic wasps were Aphidius ervi, Encarsia formosa and Necremnus tutae, and
the respective predators were Adalia bipunctata, Macrolophus pygmaeus and Dicyphus
errans. We recorded plant and herbivore traits in order to confirm the presence of a bottomup forces and survival, development, reproduction and biocontrol ability traits on NE. We found
strong evidence of bottom-up effects of fertilizer inputs on the plant, the herbivore and both
predators and parasitoids. For instance, aphid parasitoid slow down their development and
their ability to control aphids with increasing fertilization when it’s the opposite for the
predators. It seems that predators were more able to manage the increase of aphid population
with intermediate fertilization regime but not when fertilization is high. For whiteflies, fecundity
and then offspring’s number was higher at intermediate fertilization level with in parallel an
increase of the predation ra
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Tumor protein D54 binds intracellular nanovesicles via an extended amphipathic
region
Antoine Reynaud, Maud Magdeleine, Amanda Patel, Anne Sophie Gay, Delphine Debayle,
Sophie Abelanet, and Bruno Antonny
IPMC

Tumor Protein D54 (TPD54) is an abundant cytosolic protein that belongs to the TPD52 family,
a family of four proteins (TPD52, 53, 54 and 55) that are overexpressed in several cancer
cells. Even though the functions of these proteins remain elusive, recent investigations
indicate that TPD54 binds to very small cytosolic vesicles with a diameter of ca. 30 nm
(Larocque et al, 2020), half the size of classical transport vesicles (e.g. COPI and COPII).
Here, we investigated the mechanism of intracellular nanovesicle capture by TPD54.
Bioinformatical analysis suggests that TPD54 contains a small coiled-coil followed by four
amphipathic helices (AH1-4), which could fold upon binding to lipid membranes. Limited
proteolysis, CD spectroscopy, tryptophan fluorescence and cysteine mutagenesis coupled to
covalent binding of a membrane sensitive probe show that binding of TPD54 to small
liposomes is accompanied by large structural changes in the amphipathic helix region. Sitedirected mutagenesis show that AH2 and AH3 have a predominant role in TPD54 binding to
membranes both in cells and using model liposomes. AH3 has the physicochemical features
of an Amphipathic Lipid Packing Sensor (ALPS) motif, which, in other proteins, enables
membrane binding in a curvature-dependent manner. Accordingly, binding of TPD54 to
liposomes is very sensitive to membrane curvature and lipid unsaturation. However, the
vesicles selected by TPD54 poorly overlap with those captured by the golgin GMAP-210, a
long vesicle tether at the Golgi apparatus, which displays a dimeric coiled-coil architecture and
an N-terminal ALPS. We conclude that TPD54 recognizes nanovesicles through a
combination of ALPS-dependent and -independent mechanisms.
References:
Larocque, G., La-Borde, P. J., Clarke, N. I., Carter, N. J., and Royle, S. J. (2019) Tumor protein
D54 defines a new class of intracellular transport vesicles. The Journal of Cell Biology.
10.1083/jcb.201812044

45

Oral communications – Session4: Biochemistry/Bioinformatics/Plant Biology

OC-35
VAP intrinsically disordered regions enable versatile membrane tethering to drive
mitochondria fusion and Golgi traffic
Subra M(1), Dezi M(2), Bigay J(1), Lacas-Gervais S(3), Di Cicco A(2), Dias Araujo AR(1), Abélanet
S(1), Fleuriot L(1), Debayle D(1), Gautier R(1), Patel A(1), Roussi F(4), Antonny B(1), Lévy D(2) and
Mesmin B(1)
1 : Université Côte d’Azur, Inserm, CNRS, Institut de Pharmacologie Moléculaire et Cellulaire, 660
route des lucioles, 06560 Valbonne, France
2 : Laboratoire Physico Chimie Curie, Institut Curie, PSL Research University, Sorbonne Université,
CNRS UMR168, 26 rue d’Ulm, 75005 Paris, France
3 : Université Côte d’Azur, Centre Commun de Microscopie Appliquée, Parc Valrose, 06000 Nice,
France
4 : Institut de Chimie des Substances Naturelles, CNRS, Université Paris-Saclay, Gif-sur-Yvette,
France

Membrane contact sites (MCSs) between organelles are heterogeneous in terms of shape,
composition and dynamics. Despite this diversity, VAP proteins act as general receptors for
multiple FFAT motif-containing proteins, and drive the formation of most MCSs involving the
endoplasmic reticulum (ER). Although the VAP?FFAT interaction is well characterized, there
is no model explaining how VAP adapts to its partners in various MCS contexts. We report
here that VAP-A localization to different MCSs depends on its intrinsically disordered regions
(IDRs). We show that VAP-A interaction with PTPIP51 and VPS13A at ER?mitochondria MCS
conditions mitochondria fusion by promoting lipid transfer and cardiolipin buildup. VAP-A also
enables lipid exchange at ER?Golgi MCS by interacting with OSBP and CERT. However,
removing IDRs from VAP-A restricts its distribution and function to ER?mitochondria MCS, at
the expense of ER?Golgi MCS. Our data suggest that IDRs of VAP-A do not modulate its
preference towards specific partners, but adjust its geometry to the constraints linked to
different MCS organization and life time. Thus, VAP-A conformational flexibility mediated by
its IDRs ensures membrane tethering plasticity and efficiency.
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Intogressions shaped the evolutionary history of S. cerevisiae
Nicolo Tellini 1, Lorenzo Tattini1, Matteo De Chiara 2 and Gianni Liti 1
1.Université Côte d'Azur, CNRS, INSERM, IRCAN, Nice
2. Meiogenix, Paris, France.

Membrane contact sites (MCSs) between organelles are heterogeneous in terms of shape,
composition and dynamics. Despite this diversity, VAP proteins act as general receptors for
multiple FFAT motif-containing proteins, and drive the formation of most MCSs involving the
endoplasmic reticulum (ER). Although the VAP?FFAT interaction is well characterized, there
is no model explaining how VAP adapts to its partners in various MCS contexts. We report
here that VAP-A localization to different MCSs depends on its intrinsically disordered regions
(IDRs). We show that VAP-A interaction with PTPIP51 and VPS13A at ER?mitochondria MCS
conditions mitochondria fusion by promoting lipid transfer and cardiolipin buildup. VAP-A also
enables lipid exchange at ER?Golgi MCS by interacting with OSBP and CERT. However,
removing IDRs from VAP-A restricts its distribution and function to ER?mitochondria MCS, at
the expense of ER?Golgi MCS. Our data suggest that IDRs of VAP-A do not modulate its
preference towards specific partners, but adjust its geometry to the constraints linked to
different MCS organization and life time. Thus, VAP-A conformational flexibility mediated by
its IDRs ensures membrane tethering plasticity and efficiency.
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GREB1L: An Essential Gene for Caudal Mesoderm Patterning and Differentiation
Weerasinghe A L C, Neirijnck Y, Martin L, Perea Gomez A, Jian-Motamedi F, Schedl A.
IBV, CNRS UMR-7277, INSERM U1091, UCA

The intermediate mesoderm is a developmental structure that contributes to kidneys, gonads,
and adrenal cortex. Recent studies have identified GREB1L (growth-regulating estrogen
receptor binding 1-like) as a key factor in the development and patterning of this structure and
heterozygous mutations in this gene lead to a broad range of developmental abnormalities
including renal agenesis, infertility, hearing impairment, adrenal defects, and Mullerian duct
agenesis. Homozygous mutations in knockout mice cause a more severe phenotype with early
embryonic death (E13.5) due to defects in heart development. The main goal of this study is
to understand the precise molecular role of GREB1L during mesoderm development and
identify the developmental programs and signaling pathways affected by mutations in this
gene. In silico analysis of single-cell RNA-seq (scRNAseq) data obtained from gastrulating
mouse embryos and 3D RNA-Scope analysis on early mouse embryos showed that Greb1l is
expressed in early mesodermal progenitors, including caudal, paraxial, somatic, intermediate
and lateral mesoderm. Analysis of Greb1l KO embryos revealed a caudal and axial truncation
phenotype at E8.5 (early), which became more pronounced by E9.5. qPCR analysis in
knockout embryos confirmed that Greb1l has an important role during trunk mesoderm
patterning and compartmentalization. To obtain an unbiased view of deregulated pathways,
we performed differential proteomic analysis and scRNAseq analysis on early knockout
embryos. Bioinformatic analysis of these data sets revealed significant changes in cellular
metabolism, suggesting a potential role of GREB1L in shifting metabolic pathways during
development. Taken together, the project will decipher the functions of GREB1L at the
molecular and developmental level, which will provide insights into how the loss of GREB1L
function leads to renal agenesis and other congenital disorders in human patients.
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A NEW HUMAN IN VITRO MODEL OF COMPROMISED SKIN
Manon BARTHE
PKDERM, Grasse - France , 1.Université Côte d’Azur, CNRS UMR7275, Institut de Pharmacologie
Moléculaire et Cellulaire, France

The outbreak of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has
caused the pandemic associated with the severe acute pulmonary disease named
COVID-19 (coronavirus disease 2019). The recommended hygiene procedures for the
fight against COVID-19 include repeated handwashing, and frequent use of hand
sanitiser that can disrupt the skin barrier integrity. We hypothesised that compromised
skin could represent a potential transmission route for SARS-CoV-2, especially since
we showed the expression of key receptors of SARS-CoV-2 in skin models. The aim
of this part of the project is to develop an in vitro skin model with epidermal barrier
defect. This model will be used for testing new molecules/products that prevent or
repair damaged skin and that modulate SARS-CoV-2 receptors. In addition, this model
will be used to validate the interaction/binding/entry of a pseudo-virus expressing the
spike protein. Fresh human skin samples from three different donors were used.
Sodium dodecyl sulphate (SDS) was used as reference molecule to induce epidermal
barrier damage, as recommended in the OECD 439 test guideline for in vitro skin
irritation test. Different concentration and treatment duration were tested. A viability
assay was carried out by measuring the lactate dehydrogenase (LDH) release. The
skin barrier function was evaluated by measuring the TransEpithelial Electrical
Resistance (TEER). On the molecular level, mRNA expression of specific biomarkers
of epidermal barrier and inflammation was measured by quantitative real-time RTPCR. The main results showed that SDS treatment (3.5%; 24 hours) did not markedly
increase LDH release, indicating no cytotoxicity at the used conditions. On another
side, SDS treatment induced decrease of TEER, indicating that epidermal barrier was
compromised (or loss of epidermal barrier integrity). Moreover, mRNA expression level
of Filaggrin was downregulated, however that of Involucrin was upregulated, indicating
that the integrity of the skin barrier has been compromised. Regarding inflammatory
markers, SDS treatment induced an upregulation of interleukin-8 (IL-8), a proinflammatory chemokine. The different measurement points allow us to validate this in
vitro model of damaged skin. This model is of great interest for testing products that
can prevent or repair damaged skin and will be used in the subsequent project to
evaluate the effect of face mask and hand sanitiser on the validated end points and
biomarkers.
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Functional studies of TgREMIND, an enigmatic BAR containing protein
involved in the virulence of Toxoplasma gondii
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2 Institute for Integrative Biology of the Cell (I2BC), CNRS UMR 9198, CEA, Université Paris Sud,
Université ParisSaclay, 91198 Gif-sur-Yvette Cedex, France
3 Centre Commun de Microscopie Appliquée Université de Nice-Sophia Antipolis, Parc Valrose 06108
Nice cedex 02, France

Toxoplasma gondii, the causative agent of toxoplasmosis, is an obligate intracellular
eukaryotic parasite belonging to Apicomplexa phylum. About one-third of the world's
population is infected with this parasite which generally remains under a dormant and
benign form. However, this parasite poses a threat to immunocompromised people
and fetus development when infecting pregnant women, as it can cause diverse
syndromes of high severity. The capacity of T. gondii to infect host cells depends on
diverse parasite factors that are released from special secretory organelles called
rhoptries, micronemes and dense granules. The biogenesis of these organelles
depends on vesicular trafficking events whose molecular bases are still elusive. Here,
we report first results on an uncharacterized and enigmatic protein called TgREMIND
(REgulators of Membrane INteracting Domains) whose absence prevents the
transport of rhoptries proteins to their organelles, led to the accumulation of vesicles
beside rhoptries organelles, and drastically reduces the parasite’s virulence.
Sequence analyses indicated that TgREMIND consists of a putative FBAR domain
combined with a domain of unknown function called X-REMIND that might associate
with TgRab proteins. Using biochemical assays with recombinant proteins and
liposomes, we found that the F-BAR domain of TgREMIND acts as a coincidence
detector of positive membrane curvature and phosphoinositides, with an ability to
oligomerize. Moreover, by electron microscopy, we found that full-length TgREMIND
and its F-BAR domain at high density can induce the remodelling of membrane
enriched with phosphoinositides. These results pave the way to a better understanding
on the role of TgREMIND in rhoptries formation in T. gondii.
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Dynamic Spatiotemporal Expression Pattern of the Senescence-Associated
Factor p16Ink4a in Development and Aging
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*These authors contributed equally to this work.

A plethora of factors have been attributed to underly aging, including oxidative stress,
telomere shortening and cellular senescence. Several studies have shown a
significant role of the cyclin-dependent kinase inhibitor p16ink4a in senescence and
aging. However, its expression in development has been less well documented.
Therefore, to further clarify a potential role of p16 in development and aging, we
conducted a developmental expression study of p16, as well as of p19ARF and p21,
and investigated their expression on the RNA level in brain, heart, liver, and kidney of
mice at embryonic, postnatal, adult, and old ages. P16 expression was further
assessed on the protein level by immunohistochemistry. Expression of p16 was highly
dynamic in all organs in embryonic and postnatal stages and increased dramatically
in old mice. Expression of p19 and p21 was less variable and increased to a moderate
extent at old age. In addition, we observed a predominant expression of p16 mRNA
and protein in liver endothelial cells versus non-endothelial cells of old mice, which
suggests a functional role specifically in liver endothelium of old subjects. Thus, p16
dynamic spatiotemporal expression might implicate p16 in developmental and
physiological processes in addition to its well-known function in the build-up of
senescence.
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Determination of the role of Fas receptor-induced extracellular vesicules in
colon cancer: towards the use of these vesicules for the diagnosis and
treatment of colon cancer
SERVANT Zoé1, HUAULT Sébastien1, ROSSIN Aurélie1, HUEBER Anne-Odile1,
GAGNOUX-PALACIOS Laurent1
1. Université Côte d'Azur, CNRS, Inserm, iBV, France.

It is well admitted that the development of cancer, in particular colorectal carcinoma,
is favored by an imbalance between cell renewal and cell death, with proliferation
being favored whereas cell death being inhibited. However, several studies show that
cell apoptosis has the capacity to endow dying cells the ability to promote proliferation
of neighboring cells. These data suggest that tumor cell apoptosis may influence tumor
environment by secreting signals including soluble factors, cell debris and extracellular
vesicules (EV), which regulate tumor growth. Indeed, secretion of EV plays a key role
in tumorigenesis by modulating the immune response against the tumor or by
promoting tumor growth and dissemination. Our recent data demonstrate that the
death receptor Fas interacts directly with Syntenin-1, a component involved in the
biogenesis of a type of EV called Exosomes, suggesting that Fas activation by its
ligand (FasL) and the following induction of apoptosis may favor secretion of this type
of EV. Exosomes are intraluminal vesicules (ILV) formed by inward budding of
endosomal membrane during maturation of the multivesicular endosomal
compartment (MVB) and secreted after fusion of the MVB with the plasma membrane.
Our data demonstrate that Fas activation by FasL generates a strong secretion of EV
which express Fas at their surface and the biogenesis of these EV requires caspase
activation. We demonstrate that Syntenin-1 overexpression increases the production
of Fas-dependent Exosomes whereas absence of Syntenin-1 using a loss of function
approach demonstrate that Syntenin-1 is dispensable to their biogenesis. We show
that Fas activation triggers the endocytosis of Fas that strongly accumulates in the
CD63-enriched compartment, known to correspond to MVB and lysosomes. Western
blot experiment demonstrates that Fas accumulation in the MVB after 3hrs of FasL
stimulation correlates with the maximal caspase-8 activation. Altogether our data
suggest that the intracellular endocytotic trafficking of Fas to the MVB promotes cell
death signaling and is a prerequisite to the biogenesis of Fas-dependent Exosomes.
Our aims are now to determine: i- the molecular mechanism that leads to Fas
accumulation; ii- the composition of Fas dependent–Exosomes in order to get insight
in their physio-pathological functions. In order to achieve this goal, we are generating
CD63-Strep-tag constructs to facilitate the purification of CD63-containing EVs and
compartments.
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Extracellular matrix remodeling and its implication in vascular cell
reprogramming during pulmonary arterial hypertension
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Pulmonary Arterial Hypertension (PAH) is a deadly pulmonary vascular disease with
enigmatic molecular origins. PAH is characterized by an intense remodeling of the
pulmonary arterial wall, as well as inflammation and fibrosis throughout the
vasculature. Pulmonary arterial remodeling is driven by an excessive proliferation of
multiple vascular cell types, leading to increased pulmonary vascular resistance, and
ultimately, to severe right-sided heart failure. There exist over a dozen approved
pulmonary vasodilatory therapies for PAH which provide symptomatic relief and slow
down PAH progression, however, none of them prevents it -- or even more cure it -by targeting its molecular origins. The extracellular matrix (ECM) is the main
extracellular component of all tissues and organs. It provides the scaffold that gives
physical support to cells and regulates intercellular biochemical and biomechanical
signaling. The organization and composition of ECM is not static; it is a dynamic
structure. Disruptions and perturbations of this network result in a loss of cell and
tissue homeostasis and lead to several of diseases. Recently, we reported that
activation of resident adventitial fibroblasts drives ECM remodeling to promote
pulmonary vascular dysfunction in PAH. Yet, beyond collagen and elastin production,
activated fibroblasts produce and secrete hundreds of ECM proteins. Whether and
how these proteins affect vascular wall structure and reprogram vascular cells to
promote PAH remain unknown. Here, using a combination of transdisciplinary
approaches including primary vascular cell co-culture, confocal microscopy,
proteomics, metabolomics, and transcriptomics, we propose to elucidate the
unexplored role of ECM biochemical properties variations in vascular cell
reprogramming during PAH progression. Our preliminary data identify Nidogen-2
(NID2) as a key ECM protein upregulated in multiple PH models and human subjects.
Results from ECM synthesized by engineered fibroblasts indicate that modulating
NID2 reprograms vascular cell proliferation and metabolism. Therefore, we
hypothesize that increased perivascular NID2 protein level reprograms pulmonary
vascular cells' behavior to promote PAH. By unveiling the crucial role of NID2 during
PAH development as a lynchpin connecting vascular wall structure and vascular cells
behaviors we will provide critical insights into the molecular underpinning of PAH with
new therapeutic perspectives.
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Untargeted metabolomic fingerprinting of liquid-cytology fluids as a
malignancy diagnosis tool for cytologically indeterminate thyroid nodules.
Grégoire D’Andréa 1-2, Lun Jing 2, Isabelle Peyrottes 3, Jean-Marie Guigonis 2, Fanny
Graslin 2, Sabine Lindenthal 2, Julie Sanglier 4, Isabel Gimenez 3, Juliette
Haudebourg3, Clair Vandersteen 1, Nicolas Guevara 1, Thierry Pourcher 2
(1) Otorhinolaryngology and Head and Neck surgery department, Institut Universitaire de la Face et
du Cou, GHS Nice University Hospital - Antoine Lacassagne Centre, Côte d’Azur University, 06103
Nice, France
(2) Laboratory Transporter in Imaging and Radiotherapy in Oncology (TIRO), Direction de la
Recherche Fondamentale (DRF), Institut des sciences du vivant Fréderic Joliot, Commissariat à
l'Energie Atomique et aux énergies alternatives (CEA), Côte d'Azur University, Nice 06107, France.
(3) Department of cytopathology and anatomopathology, Antoine Lacassagne Centre, 06103 Nice,
France
(4) Department of radiology, Centre Antoine Lacassagne, 06103 Nice, France.

Rationale: Cytological analysis of fine needle aspiration cytology (FNAC) samples is
the main malignancy diagnosis assessment of thyroid nodules (TN), but it frequently
results in indeterminate TN (ITN) requiring diagnostic surgery. Thus, a more accurate
preoperative diagnosis is required to reduce the number of unnecessary
thyroidectomies. We evaluated if metabolomic analysis of preoperative cytological
samples could permit the correct diagnosis of thyroid nodules. Methods: We
performed a retrospective study with untargeted metabolomic analyses on solution
samples of liquid-based cytology of FNAC. Patient samples were separated into
training (composed of ITN classified as Bethesad III-IV lesions) and validation
(composed of ITN classified as Bethesad II or V-VI lesions) cohorts. The diagnostic
performances of the metabolomic signatures were accessed using machine learning
and area under receiver operating characteristics (AUROC). Results: Ninety-six
patients were enrolled in the FNAC study, divided in a training cohort of 45 patients
(30 benign TN and 15 thyroid cancers), and a validation cohort of 41 patients (30
cytologically benign TN and 11 thyroid cancers). Multivariate classification of the mass
spectrometry data sets allowed discrimination between benign and malignant nodules
of FNAC-samples, with an AUROC reaching 1 (95%CI 1-1) for a 20-metabolites
signature of the validation cohort. Conclusions: In this study we identified
discriminative metabolomic signatures in the fluid of FNAC samples
References: Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel SJ, Nikiforov YE, et
al. 2015 American Thyroid Association Management Guidelines for Adult Patients with Thyroid
Nodules and Differentiated Thyroid Cancer: The American Thyroid Association Guidelines
Task Force on Thyroid Nodules and Differentiated Thyroid Cancer. Thyroid. 2016; 26: 1-133.
/ Rossi ED, Pantanowitz L, Faquin WC. The Role of Molecular Testing for the Indeterminate
Thyroid FNA. Genes (Basel). 2019; 10. / Ryoo I, Kwon H, Kim SC, Jung SC, Yeom JA, Shin
HS, et al. Metabolomic analysis of percutaneous fine-needle aspiration specimens of thyroid
nodules: Potential application for the preoperative diagnosis of thyroid cancer. Sci Rep. 2016;
6: 30075. / Shang X, Zhong X, Tian X. Metabolomics of papillary thyroid carcinoma tissues:
potential biomarkers for diagnosis and promising targets for therapy. Tumour Biol. 2016; 37:
11163-75
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Building a cell atlas of the pathological lung
Antoine Collin, Christophe Bécavin, Marie-Jeanne Arguel, Laure-Emmanuelle
Zaragosi, Frédéric Precioso, Pascal Barbry
IPMC

Single cell technologies have transformed quantitative biology by allowing capture of
multidimensional molecular information at a cellular resolution. Their advent resulted
in the creation of the Human Cell Atlas consortium in order to build a comprehensive
atlas of the 1013 cells present in the human body. As part of this consortium, our lab
built an atlas of the healthy airways composed of 80 000 cells1, which identified 28
distinct cell types/states. Collectively, the Human Lung Biological Network has
currently référenced over 60 cell types/states. We are now extending our atlas by the
integration of samples from older donors and patients with chronic obstructive
pulmonary disease (COPD), idiopathic pulmonary fibrosis (IPF), pulmonary arterial
hypertension, cystic fibrosis and COVID-19. We are now adding to the initial ressource
400 000 cells coming from 100 samples collected at various locations of the airways.
The resulting ressource, will be used to provide a high resolution map of the cell events
involved in lung pathologies. This particularly large dataset with multiple batch effects
requires ad hoc treatment to be properly analyzed. The dataset was successfully
integrated using the SCVI tool, a Variational Auto-Encoder for single-cell
transcriptomics.
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Can potential enhancers be hidden in the "Junk" DNA?
Sombrun C, Van Essen D, Saccani S
1. IRCAN, CNRS 2. IRCAN, INSERM 3. IRCAN, INSERM

While the notion of "Junk" DNA remains a controversial topic it appears that most of
mammalian genomes lack any measurable evidence of influence on gene expression
regulation. The absence of measurable activity, however, does not signify an absence
of potential regulatory elements. Given the poor degree of conservation of most
intergenic sequences among mammalian species related to a weak exposition to
evolutionary constraint, we hypothesize that regulatory elements can arise randomly
in "Junk DNA". The regulatory nature of these sequences could be masked by the
repressive epigenetic context. Such phenomenon could contribute substantially to
diseases such as cancers which display altered gene and epigenetic regulations. To
address this hypothesis, we aim to disrupt the repressive chromatin state by inducing
changes in histone marks deposition and investigate if de novo enhancers signatures
appear in the junk DNA under such conditions. This approach will aim to build a
repertoire of potential enhancers which will then be functionally tested to characterize
the such elements and assess their effects on the regulation of gene expression in an
aberrant epigenetic context.
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Tuning cytoskeleton polarity from cell to the embryo scale to initiate embryo
gastrulation
Abdul Basith TANARI, Matteo RAUZI
iBV UCA

During embryo development, tissues remodel their shape under the action of
biomechanical forces. Contractile networks of F-actin and non-muscle myosin II
(MyoII) constitute a primary force-generating machinery in epithelial cells. Embryoscale polarized force patterns are necessary to initiate coordinated epithelial
movements and shape changes. How actomyosin cytoskeleton polarity is tuned at the
cell scale to ultimately result in the emergence of embryo-scale polarized force
patterns is still poorly understood. To investigate this, we use the early developing
Drosophila model system. During the blastula-to-gastrula transition (i.e., during
cellularization), the F-actin network and the MyoII distribution is spatio-temporally
remodeled and tuned at both the basal and apical sides of epithelial cells establishing
a polarized pattern along the embryo dorsal-ventral axis1. For instance, basal MyoII
accumulation in ventral cells rapidly vanishes to then reappear apically. This eventually
results in a polarized force field driving tissue coordinated movements initiating
embryo gastrulation. Here we investigate the cellular mechanisms responsible for fine
tuning the F-actin network and the MyoII distribution at basal and apical cell sides. In
addition, we investigate how these mechanisms are regulated with high spatiotemporal specificity across the embryo. Finally, by using advanced microscopy,
quantitative live image analysis, optogenetics and laser manipulation, this work will
shine new light on the mechanisms and the regulatory factors driving actomyosin
polarity from the cell to the embryo scale initiating embryo gastrulation.
References :
Rauzi, M. et al. Embryo-scale tissue mechanics during Drosophila gastrulation
movements. Nat Commun 6, 8677, doi:10.1038/ncomms9677 (2015).
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Mechanisms of resistance to ferroptotic cell death: the impact of bioenergetic
pathways
Gotorbe C (1), Pouysségur J (1,2), Vucetic M (1)
1. Medical Biology department Centre Scientifique de Monaco (CSM), Monaco
2. University Côte d'Azur, Institute for Research on Cancer & Aging (IRCAN), Nice, France

Ferroptosis is a newly described reactive oxygen species (ROS)-dependent type of
regulated cell death. The major event leading to ferroptosis is free iron-catalyzed
oxidation of the lipids in the plasma membrane, resulting in the disruption of its
integrity, cell bubbling, and finally death by explosion. Under physiological conditions,
ferroptosis is prevented by two antioxidant pathways involving: 1) glutathione
peroxidase 4 (GPx4), which uses reducing power of glutathione (GSH), and 2)
ubiquinol (coenzyme Q10, CoQ10) which is regenerated by ferroptosis suppressor
protein 1 (FSP1). This cell death can also be pharmacologically prevented using
lipophilic antioxidants such as vitamin E or ferrostatin-1.
Although, the potential of ferroptosis as a powerful anticancer strategy has been widely
recognized, still very little is known regarding the resistance mechanisms of some
cancer cells to this type of cell death. To investigate this issue, we used colon
adenocarcinoma cell line – LS174T that, according to our data, showed surprising
resistance to ferroptosis induced either by genetic deletion of FSP1 protein alone or in
combination with pharmacological inhibition of GPx4 by RSL3 treatment. To sensitize
these cells to ferroptosis, we then generated glycolysis-null cells (cells with genetically
deleted both isoforms of lactate dehydrogenase, LDHA and LDHB) in order to increase
the cellular ROS level by switching to oxidative metabolism (oxidative phosphorylation,
OXPHOS). And indeed, the sensitivity to inhibition of both anti-ferroptotic axes (GPx4
and FSP1) was fully revealed in these “Warburg effect-incompetent” cells, showing
typical features of ferroptosis, including lipid hydroperoxide accumulation, bubbling
and ferrostatin-preventable cell death.
In conclusion, our data indicate that two independent anti-ferroptotic pathways (GPX4GSH and CoQ10-FSP1) operate within the overall physiological context of cancer cells
and in some instances their inhibition should be coupled with other metabolic
modulators, such as inhibitors of glycolysis/Warburg effect.
References:
Dixon et al., Cell. 2012 , Doll et al., Nature. 2019 , Ždralevi? et al., Biol Chem. 2018
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Role of CtBP1/2 in cutaneous melanoma resistance to targeted therapies
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Over the past 10 years, targeted therapies (TT), now using BRAF and MEK inhibitors,
and immune checkpoint therapies have revolutionized the treatment of metastatic
cutaneous melanoma. However, half of the patients experience only short-term or no
benefit of these therapies due to innate or acquired resistances. Resistance can be
caused by new mutations but also by phenotypic switch, generally associated with a
dedifferentiation and pseudo epithelial-mesenchymal transition. However, the initial
events triggering these resistances are not yet clearly elucidated. Recent studies from
the team demonstrated that increased levels of nicotinamide adenine dinucleotide
(NAD) induced resistance to TT ensuing transcriptional and epigenetic reprogramming
characterized by a loss of MITF, dedifferentiation and increased mesenchymal
phenotype, which are the hallmarks of TT-resistant melanoma. NAD is an essential
cofactor of enzymes controlling epigenetic landscape like C-terminal Binding Protein
1 and 2 (CtBP1/2). CtBP1/2 are transcriptional repressors involved in epithelialmesenchymal transition via interactions with chromatin “remodelers”, including histone
deacetylases (HDACs) and euchromatic histone methyltransferases (EHMTs) which
control histone acetylation and methylation. Using loss of function and
pharmacological approaches, we investigated the impact of CtBP1/2 inhibition on the
responsiveness of TT-resistant melanoma cells to therapies targeting the MAP kinase
pathway. Using CtBP1/2 shRNA, we demonstrated that the knockdown of CtBP1 and
2 increases MITF expression, decreases mesenchymal markers expression, impairs
migration of resistant melanoma cells and resensitizes cells to BRAF inhibitor.
Moreover, CRISPR/Cas9-mediated knockdown of CtBP1 and 2 reduces cell growth
and seems to resensitize cells to BRAF inhibitor. In agreement with these
observations, NSC95397, a small molecule which prevents interaction of CtBP1/2 with
their partners, reduces proliferation and induces apoptosis of resistant cells when
combined with BRAF inhibitor. Therefore, CtBP1/2 pharmacological inhibition seems
to resensitize resistant cells to BRAF inhibitor. Given these results, CtBP1/2, which
play a key role in melanoma cell plasticity and resistance to TT, could be rational
therapeutic targets to overcome resistance to TT and improve melanoma treatments.
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TP53RK knock-down decreases proliferation of metastatic uveal melanoma in
vitro by reducing protein synethsis
Evangelia Ch. Papasotiriou
C3M

Uveal melanoma (UM) is a rare and fatal ocular malignancy. 50% of the patients
develop a liver metastasis and 80% of them die within a year due to minimum
efficiency of therapies. The molecular landscape of neoplastic uveal melanocytes
involves the Mitogen-activated protein kinase (MAPK) signaling pathways and a
number of alterations correlated with the activation of a variety of kinases. Therefore
it is logical consequence to search for actionable vulnerabilities of UM in the large
group of the highly druggable kinases. A kinome CRISPR-Cas9 screening followed
by sequencing and a bioinformatic analysis with MAGeCK software was conducted in
my host laboratory. It has identified TP53RK as a protein essential to the proliferation
or survival of metastatic UM cells. Moreover, using publicly available datasets, it was
found that TP53RK expression inversely correlates with a patient’s overall survival,
thereby strengthening the key role of TP53RK in uveal melanoma. The aim of my
project is to validate the importance of TP53RK in cellular fitness of metastatic uveal
melanoma and to determine the molecular mechanisms which govern its effect. Using
individual single guide RNA, I have proved that TP53RK knockdown inhibited the
proliferation of metastatic UM cell lines. Two different siRNAs specific for TP53RK
confirmed the results obtained from the CRISPR-Cas9 inhibition. Upon reduction of
TP53RK, in mRNA and protein level, the mean value of proliferation of UM cells is
50% slower compared to control siRNA. In line with the observed proliferative arrest,
TP53RK inhibition by both siRNA and CRISPR-Cas9 is accompanied by a subsequent
increase of p21. TP53RK is part of the KEOPS/EKC complex which is responsible for
t6(A) modification affecting translational fidelity. In line with the activity of the complex,
I conducted a protein synthesis assay, based on click-iT chemistry, to determine the
rate of nascent peptides. After following CRISPR-Cas9 or siRNA protocol, a 21% of
decrease in protein biosynthesis of metastatic uveal melanoma cells was noted. In
conclusion, by showing that TP53RK inhibition decreases the rate of protein
biosynthesis and results in proliferation arrest of metastatic uveal melanoma cell lines,
my results have indicated that TP53RK is a potential valid therapeutic target in
metastatic uveal melanomas.

References:
Beenstock et. al 2021, Pandiani et. al 2017, Braun et. al 2017, Hideshima et. al 2017
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Targeting CTGF: A new therapeutic strategy in metastatic renal cell
carcinoma?
Manon TEISSEIRE1, Julien PAROLA1, Maëva TOTOBESOLA1, Gilles PAGES1 and
Sandy GIULIANO1
1- University Cote d’Azur (UCA) ; Institute for research on cancer and aging of Nice (IRCAN), CNRS
UMR 7284, INSERM U1081, Normal and pathological angiogenesis ; Centre Antoine Lacassagne,
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Sunitinib, an oral tyrosine kinase inhibitor, is one of the first line treatment for
metastatic renal cell carcinoma (mRCC). Sunitinib prolongs progression-free-survival
(PFS) in patients with mRCC. Unfortunately, in most cases, patients relapse after one
year of treatment. The anti-angiogenic role of sunitinib on endothelial cell is well
described, but its role on tumor cells is poorly understood. We aim to investigate the
mechanisms of resistance induced by sunitinib on tumor cells. Previous results
described sunitinib as a lysosomotropic agent which disrupts autophagy pathway
(Giuliano et al., Autophagy, 2015). In the literature, autophagy inhibition creates a proinflammatory environment. Proteomic analysis of sunitinib treated and resistant cells
to this treatment confirmed an increase in pro-inflammatory proteins and secreted
factors in mRCC (Giuliano et al., Theranostics, 2019). Among them, we identified
Connective Tissue Growth Factor (CTGF). CTGF is a signaling factor which can
promotes cancer initiation, progression and metastasis by regulating cell proliferation,
migration and drug resistance. We demonstrated an increase of CTGF mRNA levels
(RT-qPCR) and secreted form (ELISA assay) in mRCC sunitinib treated and resistant
cells. Unfortunately the role of CTGF in mRCC is not identified. We also demonstrated
that CTGF invalidation by siRNA i) induces a cell cycle arrest and decreases
proliferation, ii) reduces migration and iii) invasion of mRCC cells. Moreover, CTGF
recombinant protein increases mRCC cell migration. Our preliminary results indicate
that CTGF may play a key role in aggressiveness of mRCC cells and need to be further
investigated.
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Association between P-bodies, IGF2BP1 and drug resistance in Small Cell
Lung Cancer
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Arnaud HUBSTENBERGER4, Patrick BREST1
1. IRCAN
2. CHU de Nice
3. FHU OncoAge
4. iBV

Small Cell Lung Cancer (SCLC) is a very aggressive cancer with a 5-year survival rate
of less than 7% mostly because 80% of patients are diagnosed at advanced stages.
After an initial response to chemotherapies, tumor recurrences are often fatal within 6
months to 1 year of treatment because no second line of treatment is available.
Therefore, it is important to discover both early biomarkers of resistance and new
treatment strategies for SCLC. An initial bioinformatics study allowed us to point that
genes encoding for Processing bodies (P-bodies) scaffold proteins are highly
expressed in lung cancer, especially in SCLC. Interestingly, preliminary work showed
that resistant cells express a higher number of P-bodies compared to the sensitive
cells. P-bodies are small cytoplasmic membraneless granules composed of proteins
and RNAs. P-bodies are highly dynamic structures in cells that play important roles in
various cellular processes, particularly in resistance to stress. Here, our results
suggest that post-transcriptional regulation of P-bodies may also be involved in drug
resistance. Thanks to RNAseq studies, we identified Insulin Growth Factor 2 mRNA
Binding Protein 1 (IGF2BP1) as a potential biomarker of drug resistance that is
associated with P-bodies, which was confirmed by western blot studies. We are now
investigating the association between P-bodies, drug resistance and IGF2BP1 in
SCLC through models of invalidation and complementation. Altogether, changes of
number and components of P-bodies could be useful as both biomarkers and targets
for novel therapeutic strategies.
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Hypoxic mitochondria, VDAC1-DC and primary cilium in prostate cancer
Yingbo GUO, Siyong PENG, Victor TIROILLE, Abigaïl MAZZU, Julie CONTENTI,
Frederic BOST, Nathalie M. MAZURE
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06200 NICE

The interaction between mitochondria and endolysosomes, under hypoxia and
depending on HIF-1, leads to the truncation of the C-terminus of the mitochondrial
voltage-dependent anion channel (VDAC1), to VDAC1-DC. Oxidative phosphorylation
and glycolysis are then upregulated leading to increased resistance to chemotherapy.
Our team linked the regulation of ciliogenesis, the process by which the primary cilium
(PC) is formed, to VDAC1-DC and tumor aggressiveness. This small sensory antenna
plays an important role in signaling pathways, anion transport and cell cycle regulation.
PC has an increasingly prominent role in the regulation of cancer development. In
clear cell renal cell carcinoma (ccRCC), we characterized a PC signature based on
the expression of IFT20 and Gli1. The presence of CP, IFT20+/Gli1+, was associated
with more aggressive cancer and patients died more rapidly. Our hypothesis is that
such a signature can be extended to prostate cancer (PCa). We characterized a small
group of patients with an IFT20+/Gli1+ signature in a pathology that does not express
PC. Do these patients present a more aggressive cancer? Difficult to answer as PCa
has a slow progression. Our goal is to force the re-expression of PC in cell lines with
little or no PC. P69 (prostate epithelial cell line), RWPE1 (prostate epithelial cell line),
WPE1-NB26 (human PCa cell line derived from RWPE1 and resembling tumors),
DU145 (moderately metastatic PCa cell line), and PC3 (highly metastatic PCa cell line)
were used as 2D cell models, and RWPE1 and WPE1-NB26 were also used as 3D
models. Gefitinib, an EGFR inhibitor, and clofibrate, a PPARa agonist, were used to
restore PC. Different O2 concentrations were used: normoxia (Nx) 21%-, hypoxia (Hx)
1%- and 0.1%- O2. In the 2D hypoxic culture, the percentage (%) of PCs decreased
in P69 compared to Nx. Gefitinib was shown to restore the percentage of PC in both
Nx and Hx. Clofibrate was detected to increase % PC in Hx. The increase in % CP
was demonstrated in RWPE and WPE-NB26 in Nx, treated with gefitinib and clofibrate.
The absence of PC remained constant and unchanged in DU145 and PC3. In 3D, acini
and tumor-like structures were altered by gefitinib and clofibrate. In addition,
preliminary results showed a low % of PC in the Nx-untreated models. We have now
established the cellular model that will allow us to approximate PCa patients
expressing the IFT20/Gli1 dual signature. Metabolic measurements will be performed
soon.
References:
1.Pahima H, Reina S, Tadmor N, et al. Hypoxic-induced truncation of voltage-dependent anion channel
1 is mediated by both asparagine endopeptidase and calpain 1 activities. Oncotarget.
2018;9(16):12825-12841. Published 2018 Jan 31. doi:10.18632/oncotarget.24377 2.Fabbri L, Bost F,
Mazure NM. Primary Cilium in Cancer Hallmarks. Int J Mol Sci. 2019;20(6):1336. Published 2019 Mar
16. doi:10.3390/ijms20061336 3. Fabbri L, Dufies M, Lacas-Gervais S, et al. Identification of a new
aggressive axis driven by ciliogenesis and absence of VDAC1-?C in clear cell Renal Cell Carcinoma
patients. Theranostics. 2020;10(6):2696-2713. Published 2020 Feb 3. doi:10.7150/thno.41001
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Use of graphical markers for the diagnosis of Primary Progressive Aphasia
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Background: Graphic parameters (e.g., writing) are early affected in patients with
moderate to severe Alzheimer's Disease (Afonso et al., 2019). Also, the implication of
motor brain areas in writing can reveal language-related features during motor activity
(Nazir et al., 2017) and motor parameters may even lead to detect mild speech
impairments (decrease in writing pressure) during a task of language comprehension
or production. The objective of the thesis is to verify if graphical parameters can
represent early markers of Primary Progressive Aphasia (PPA). Method: subjects with
PPA and controls matched in sex and age are included in the study. They perform ten
graphic tasks (2 non-cognitive and non-linguistic tasks, 4 cognitive and non-linguistic
tasks and 4 linguistic tasks) on an I-Pad tablet. The parameters collected include the
writing pressure, speed, jerk and acceleration. Results: Our preliminary results
showed a significant difference in pressure between subjects with PPA and healthy
controls in non-linguistic non-cognitive tasks and language tasks. Subjects with PPA
showed a bigger difference in pressure between the two types of tasks compared to
controls. The graphical parameters were also tested on different PPA subtypes and
showed a significant difference depending on the nature of the task. Conclusion:
These results suggest that there is an increase of motor pressure in subjects with PPA
and that the graphical markers can also be useful in the differential diagnosis of PPA
subtypes. We aim now to confirm these results by means of a study on a larger sample
and in several memory centres in France (multicentric study). These preliminary
results suggest that a graphic task associated with a screening test could allow earlier
diagnosis of PPA, the objective is now to add gestural markers and model these
different parameters.
References: Afonso, O., Álvarez, C.J., Martínez, C., and Cuetos, F. (2019). Writing
difficulties in Alzheimer’s disease and mild cognitive impairment. Reading and Writing
32, 217–233. Nazir, T.A., Hrycyk, L., Moreau, Q., Frak, V., Cheylus, A., Ott, L.,
Lindemann, O., Fischer, M.H., Paulignan, Y., and Delevoye-Turrell, Y. (2017). A simple
technique to study embodied language processes: the grip force sensor. Behavior
Research Methods 49, 61–73.
Primary Progressive Aphasia, Diagnosis, Graphical Markers, Alzheimer's Disease
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Introduction: Cutaneous squamous cell carcinomas (cSCC) are the 2nd deadliest skin
cancer. They are currently treated by excisional surgery but can reach, for some
patients, a non-operable stage associated with rapid local and nodal relapses and a
very poor prognosis. However, no consensus has been reached on the clinical or
molecular factors predicting these recurrences. It is therefore crucial to improve the
identification of patients that would relapse by the characterization of prognostic
biomarkers. An integrative spatial characterization of cSCC immune microenvironment
and the interactions of their components are required to identify such biomarkers.
Objective: The aim of our study is to obtain an exhaustive and integrative
characterization of the immune microenvironment (TiME) of recurrent and nonrecurrent cSCC, including the interaction maps between the main actors described to
be associated to tumor progression. The comparison of the specific signature of these
two cSCC groups will allow the identification of prognostic biomarker candidates that
could help predict relapses. Methodology: A cohort of 23 cSCCs with different
prognosis was constituted: one group of non-relapsing tumors, two groups of initial
tumors having a local relapse or a nodal relapse at 2 years. An imaging mass
cytometry (IMC) panel of 39 antibodies targeting components of the cSCC TiME
(tumor cells, immune subtypes, fibroblasts, blood and lymphatic vessels, extracellular
matrix and nerves fibers) was used to stain a section of each formalin fixed and
paraffin-embedded (FFPE) tumor of the cohort. Each section was analyzed by IMC
and the 40-dimensional images obtained were processed using an in-house
developed analysis pipeline. Results and discussion: IMC image preprocessing and
computational analysis of the single cell phenotypes extracted from the images
allowed (1) the identification of each targeted TiME component subset, from tumor
cells and activated fibroblasts to both myeloid and lymphoid immune cells, (2) in
addition to their functional status (proliferation, apoptosis, exhaustion) and (3) their
localization within tumor structures. This analysis also led to the identification of
specific spatial features characterizing the TiME of each group of tumors. The
comparison of these specific signatures uncovered a predictive biomarker signature
associated with relapse risk after surgical excision of cSCC tumors that will be
confirmed in an independent validation cohort.
References :
Karia et al., 2013, J Am Acad Dermatol, Elaldi et al, 2021, Frontiers in immunology
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How genes endure intronic transposable elements
Victor Billon, Gaël Cristofari
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Retrotransposons are mobile DNA units also called jumping genes. They account for
a major part of the human genome and almost half of our introns. Retrotransposons
contain promoters, binding sites for multiple transcription factors and end with
transcriptional termination signals. They also carry cryptic splicing donors and
acceptors sites and cryptic polyadenylation signals scattered throughout their
sequences. These numerous cis-acting sequences have a strong potential of
interference with transcription elongation when embedded in a gene. One of the
mechanisms by which intronic retrotransposons could affect gene transcription is
attenuation, defined as the early release of RNA Polymerase II from the template
between the transcription start site (TSS) and the 3’UTR of the gene. Attenuation is
intrinsically linked to premature polyadenylation, transcriptional roadblocks, and RNA
degradation pathways, and cannot be assessed with common RNA-seq approaches
that measure stable RNA-levels. Here, we use nascent RNA sequencing technologies
to profile the genomic landscape of intronic retrotransposons associated with
attenuation sites in human genes. Our analysis will broaden our understanding of the
impact of retrotransposons on the human genome and help us to uncover the cellular
pathways that mitigate their most damaging effects.
This work is supported by Fondation pour la Recherche Médicale (FRM, DEQ20180339170), Agence
Nationale de la Recherche (Idex UCAJEDI, ANR-15- IDEX-01; Labex SIGNALIFE, ANR-11-LABX-0028;
ImpacTE, ANR-19-CE12-0032), Inserm (GOLD cross-cutting programme on genomic variability), and
CNRS (GDR 3546).
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Dynamic analysis framework to detect cell division and cell death in live-cell
imaging, using signal processing and machine learning
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Non-genetic cellular heterogeneity can lead tumor cells of the same clone to opposing
pharmacological responses (cell survival or death). In the case of chemotherapy, this
response heterogeneity dramatically reduces the overall treatment efficacy in patients.
Despite the technological advancement in single-cell profiling, studying the
relationship between signal dynamic and cell response remains challenging due to
technological and analytical limits: To further understand the molecular origins of the
drug-tolerant cells, dynamic single cell image analyses are performed in the lab1. One
of the main limitations is that the live-microscopy steps must be performed and
analyzed manually to get accurate measures of the cellular response phenotype. It’s
time-consuming, expensive, and prone to manipulations errors. Hence, in this work,
we present a new algorithmic architecture integrating machine learning, image and
signal processing methods to perform dynamic image analyses, detecting single cell
events in time-lapse microscopy experiments of drug pharmacological profiling. Our
analysis framework is an open source and adaptable workflow that automatically
predicts cell division and cell death times from each single cell trajectory, along with
other classic cellular features of cell image analyses. The detection of cell division2
and cell death3,4 events becomes essential to obtain robust metrics of drug
pharmacodynamics and for the understanding of tumor cells responses to cancer
therapeutic combinations, which may have complex effects on the biology of the cell.
Knowing precisely when these events occur in a live-cell experiment allows to study
the relative contribution of different drug effects –such as cytotoxic or cytostatic effects,
on a cell population. Yet, classical methods require dyes to measure cell viability as
an end-point assay, where the proliferation rates can only be estimated when both
viable and dead cells are labeled simultaneously, not to mention that the actual cell
division events are often discarded as well as unique cell behaviors overtime due to
analytical limitations. Tracking single-cell events overtime, such as cell division and
cell death, is therefore crucial to accurately assess the efficacy of cancer therapeutics
in high-throughput drug screens and translate it with fidelity from in vitro 2D and 3D
cells assays, to in vivo models and humans5.
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The role of ROS at the onset of extreme regeneration
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Regeneration, the ability to restore lost or injured body structures, is a widespread
phenomenon in metazoans, although regenerative capacities vary greatly, from
specific tissues or cell types in some species to the whole body in others. As we are
just starting to uncover the molecular and cellular mechanisms underlying
regeneration, the question of whether such mechanisms are conserved among
metazoans arise. Solving these questions requires to compare additional research
models amenable to molecular, cellular and functional analyses. Recent studies have
shown that cell death is a crucial event in the initiation of regeneration in some species,
as a trigger for apoptosis-induced compensatory proliferation. Besides, cell death
during regeneration is stimulated by the production of reactive oxygen species (ROS)
in a variety of models. Depending on their concentration, these molecules can be
responsible for oxidative damages or take part in cellular signaling, influencing a
variety of processes (cell proliferation, death, migration, differentiation…). ROS
production has been shown to be essential for regeneration in several models and to
act through the activation of MAPK and/or JNK pathways. However, whether the
cascade “ROS -> apoptosis -> proliferation” represents a general principle of
regeneration and whether it involves conserved signaling pathways remains unknown.
My PhD project aims at deciphering the roles that ROS play during the initiation of
regeneration in two evolutionarily distant animals, the cnidarian Nematostella
vectensis and the annelid Platynereis dumerilii, both displaying extensive regenerative
capacities. I am screening their genomes for genes involved in ROS metabolism and
investigate their spatio-temporal expression patterns during regeneration using
RNAseq data and in situ hybridization. This enables to understand how given
orthologs are deployed during the regeneration process in both species. I am also
characterizing the cellular production of ROS following amputation using ROSsensitive dyes. In addition, I am in the process to develop transgenic lines expressing
the genetically encoded fluorescent biosensor HyPer allowing in vivo H2O2
monitoring. Finally, in order to understand the relationship between ROS and other
processes required for regeneration, I am performing functional analysis using ROS
inhibitors and/or CRISPR Cas9 KO and assess their impact on apoptosis, cell
proliferation and overall regenerative success.
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The role of Myo1D in multiscale chirality
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During embryogenesis, bilateral organisms develop according to 3 axes: anteriorposterior, dorsal-ventral and left-right and differences along these axes are defined as
asymmetries. Left-right asymmetries, which are often the last to develop, affect
visceral organs. These left-right visceral asymmetries depend on a genetic control that
imposes a population level bias in their directionality (e.g. heart on the left, liver on the
right). Left-right asymmetry is a universal feature in nature, whose essential role has
been widely recognized in mathematics, physics, biology… Hence, understanding
how asymmetry emerges from an initial symmetrical condition represents a major
scientific goal. We will use the Drosophila model to study the left-right asymmetry. We
shown that left-right asymmetry in Drosophila is controlled by an actin-based process
involving the conserved myosin 1D (Myo1D). My project is to study the cytoskeletondriven establishment of chirality and to a higher extent understand the interplay
between the chiral factor Myo1D, the formin DAAM and other key cytoskeletal factors
to generate asymmetries across multiple scales (cellular-to-organism). To achieve this
goal, we develop a new model to study the left-right asymmetry, the trachea. Although
trachea do not show native left-right asymmetry, we have shown that simple
expression of Myo1D is sufficient to induce multiple loops, indicating that the trachea
is competent for the left/right asymmetry but just lack of a chirality determinant. During
my PhD project I will develop the trachea as a new model to study the left-right
asymmetry. In order to achieve this goal, I will use different genetic tools to modify the
twisting of trachea and also with loss of function experiment I will be able to identify
the genes involved in left-right asymmetry induced by Myo1D. Preliminary results
shown that Myo1D induce twisting in the trachea and modify the angulation of the
taenidia ring (supra cellular structures made with actin and chitin that prevent the
trachea to collapse). Further analysis using the time repression tool will allow me to
precise the critical period where the symmetry breaks, those results will allow me to
propose a model of the activity of myo1D in the trachea.
References:
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EM, Noselli S. Molecular to organismal chirality is induced by the conserved myosin 1D.
Science. 2018 Nov 23;362(6417):949-952. doi: 10.1126/science.aat8642. PMID: 30467170;
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23;16(4):e1008758. doi: 10.1371/journal.pgen.1008758. PMID: 32324733; PMCID:
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Deciphering cell force distribution: nuclei and microtubules at play to promote
composite morphogenesis
Nicolas ROBY and Matteo RAUZI,
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Morphogenesis is the process via which an organism acquires its shape. Tissue
morphogenesis relies on forces that are generated at the cell scale via localized
actomyosin contractility. While much is known of how actomyosin activity can lead to
specific cell shape changes, the mechanisms underlying the precise sub-cellular
localization of actomyosin contractile networks remains elusive. We use the
Drosophila embryo as a model system and focus on the process of mesoderm
invagination: a morphogenetic event that results in the coordinated internalization of
hundreds of cells within 20 minutes, initiating embryo gastrulation. In our lab we have
identified a two-tier junctional system in mesoderm cells formed by actomyosin
advective networks tethered to E-cadherin: the first tier is located at the cell apical side
mediating apical constriction, while the second tier is located at the cell lateral side
mediating cell intercalation. These concomitant cell shape and topology changes drive
a composite morphogenetic process resulting from the folding and the convergenceextension of the prospective mesoderm forming an elongating tubular epithelium. With
this project we aim to unravel the origin of two-tier adherens junctions. Our data
support the idea that nuclear repositioning together with microtubule architecture
remodeling is responsible for two-tier junction formation. By using advanced confocal
and light-sheet imaging, coupled with optogenetic control of microtubules dynamics
and femtosecond infra-red laser ablation, our work will shed new light on the
mechanisms controlling the sub-cellular distribution of forces responsible for
composite morphogenesis.
References: John, A. & Rauzi, M. A two-tier junctional mechanism drives imultaneus
tissue
folding
and
extension.
DevCell
56,
1469-1483
e1465,
doi:10.1016/j.devcel.2021.04.003 (2021).
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Potential link between interpeduncular nucleus plasticity and susceptibility to
anxiety
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Psychiatric disorders are among the most common causes of years lived with
disability, and recent reports indicate a 25% increase in prevalence of anxiety and
depression due to the COVID-19 pandemic [1]. However, we lack a solid
understanding of their onset and course, and current treatments are unsatisfactory. To
offset this predicament, the study of critical periods (CPs) of development provides a
solid premise to understand the roots of psychiatric illnesses. These CPs are time
windows, when neuronal networks are highly plastic and particularly vulnerable to
environmental and genetic factors. Such influences can alter their maturation and
long-term functioning which could underlie susceptibilities to psychiatric illnesses;
thus, studying these CPs is crucial to understand the mechanisms of susceptibility to
psychiatric illnesses, and perhaps may lead us to ways of better treating or preventing
them. Recently, we have identified the CP of a brain circuit, the HabenuloInterpeduncular-System (HIPS), regarding stress-response. Chronic stress (CS)
imposed during the CP, which corresponds to the pubertal period, has profound impact
on the maturation of this circuit, rendering it hyperactive to stress on the long term and
leading to mice that are chronically anxious. Importantly, symptoms are only triggered
following a second boot of stress in the adult. Pubertal stress, therefore, sets up a
susceptibility to anxiety. Our histological studies indicate a high degree of plasticity in
the HIPS during the CP that may explain how pubertal stress affects the circuit on the
long term [2]. We tested if perineuronal nets (PNN) are implicated as they are known
to play an important role in neuronal plasticity during CPs and to influence long-term
excitability of neurons. Accordingly, we found that PNN in the HIPS are still immature
during the pubertal period, which is characteristic of an ongoing CP. PNN degradation
assay caused a stronger activation of the IPN in response to stress, showing that PNN
regulate IPN excitability to stress. Finally, deletion of Otx2, a transcription factor which
is known to influence PNN maturation and HIPS functions, led to a decrease in the
number of PNN in the IPN. Together, our results indicate that PNN and Otx2 at the
level of the IPN might play a role in HIPS-dependent susceptibility to anxiety. Thus,
our approach represents robust method to decipher the mechanisms of susceptibility
to anxiety.
References :
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Functional importance of the Y chromosome heterochromatin in lifespan
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Men and women are phenotypically different. Height, weight, disease prevalence or
life expectancy are sex-biased, but the origin of these differences is still not well
understood. Some studies suggest that differences in longevity are due to the intrinsic
presence of the sex chromosomes, and in particular due to the Y chromosome
structure. A correlation between Y chromosome number and longevity was observed,
since life expectancy is reduced in individuals with supernumerary Y chromosomes.
In the animal kingdom, heterogametic sexes (the males in mammals or some insects,
the females in birds or reptiles) have shorter lifespan, and this led to the hypothesis of
a “toxic effect” of the Y (or W) chromosome. These chromosomes, mostly composed
of simple repeated sequences and transposable elements, are transcriptionally
silenced in large heterochromatic domains. In Drosophila, we measured that the Y
chromosome represents 13% of the male genome and these large heterochromatin
structures are absent in females. During aging, heterochromatin marks are lost,
transposons become derepressed and transpose, potentially generating deleterious
mutations and faster aging. It suggests that the Y chromosome-associated toxicity
might impact the male physiology according to its size. This led us to test whether Y
chromosome size has any consequences on sex-biased phenotypes and longevity. To
this aim, we developed an innovative CRISPR/Cas9 strategy in Drosophila using
gRNAs to target specific repeated sequences of the Y chromosome. With this method,
we generated a library of Y chromosomes with different sizes or complete loss. Using
this library in combination with a reporter gene, we demonstrated that the size of the
Y chromosome can affect heterochromatin maintenance in the whole genome.
However, we measured how Y chromosome presence or size modifies Drosophila
lifespan and to our surprise, we revealed that the amount of Y chromosome
heterochromatin does not change fly lifespan. The hypothesis of the Y chromosomeassociated toxicity cannot explain sex differences in lifespan. In addition, we have not
found neither any sex-biased phenotypes sensitive to the Y chromosome size.
Instead, we could show that sex-biased life expectancy is essentially controlled by the
sex determination pathway itself, through the female-sex determinant, transformer.
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An individual can be characterized by the presence of particular sex organs: testes or
ovaries. Formation of these reproductive organs is controlled by genetic elements: the
sex chromosomes. However, sex differences encompass much more than sex organs.
Evidence suggests that males and females differ in their normal physiology and
susceptibility to a broad range of diseases. But besides sex organs, we have been
operating with a unisex vision of organ functions and implications of sex chromosome
presence have been overlooked. My lab tries to understand where, and how the
intrinsic presence of sex chromosomes, cellular sex, drives sex differences in
development, and physiology, using Drosophila as a model. In female flies, the
presence of two X chromosomes induces the expression of a female sexual
determinant: transformerF (traF). TraF induces female identity by regulating only two
target genes: doublesex (dsx) and fruitless (fru). In male, the presence of a single X
chromosome is not sufficient to induce traF expression and male differentiation takes
place. These well-characterized canonical sex pathways are active only in sex organs
and in secondary sex tissues during development. These knowledge lead to a
consensus in the field saying that only few cells know their sexual identity thanks to
canonical sex pathways and most cells don’t know their sexual identity. But, recently
this consensus has been challenged by my team by the discovery of new sex
pathways independent of dsx and fru active in the adult gut. My PhD project is to
determine the global importance of these new sex pathways at the organism level. For
this, I first visualized all TraF-expressing cells thanks to new genetic tools. I showed
that TraF is ubiquitous meaning that all cells know their sexual identity. Then, I
manipulated traF expression specifically in cells that don’t express the effectors of the
canonical sex pathways (dsx and fru) and showed that traF expression in these new
organs is essential and sufficient to drive overall sex differences in phenotypes, like
size and weight (female are bigger and heavier than male). Focusing on the sex
differences in size, I showed that new sex pathways are important in a cellautonomous manner during a specific developmental window (the second instar
larvae) to drive differences in organ size. I now want to identify new direct targets of
TraF to know by which molecular mechanism sex differences in size happen.
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Unravelling the sex-specific diversity and functions of adrenal gland
macrophages.
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Despite the ubiquitous function of macrophages across the body, the diversity, origin,
and function of adrenal gland macrophages remain largely unknown. We defined the
heterogeneity of adrenal gland immune cells using single-cell RNA sequencing and
used genetic models to explore the developmental mechanisms yielding macrophage
diversity. We defined populations of monocyte-derived and embryonically seeded
adrenal gland macrophages and identified a female-specific subset with low MHC-II
expression. In adulthood, monocyte recruitment dominated adrenal gland
macrophage maintenance in female mice. Adrenal gland macrophage sub-tissular
distribution followed a sex-dimorphic pattern, with MHC-IIlow macrophages located at
the cortico-medullary junction. Macrophage sex dimorphism depended on the
presence of the cortical X-zone. Forcing X-zone maintenance in males, or its
degradation in females, directly impacted the presence of MHC-IIlow macrophages.
Adrenal gland macrophage depletion resulted in altered tissue homeostasis,
modulated lipid-metabolism and decreased local aldosterone production during stress
exposure. Overall, these data reveal the heterogeneity of adrenal gland macrophages
and point toward sex-restricted distribution and functions of these cells.
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Glutamine synthesis and production pathways control metabolic and
functional plasticity of macrophages
Saloua CARMINO, Laurent YVAN-CHARVET
C3M

Glutamine metabolism is considered as a “fuel for the immune system” and in vitro
studies have demonstrated its repair role in macrophages (Jha et al., 2015). Our team
has demonstrated that glutaminase Gls1, hydrolyzing glutamine into glutamate, is a
limiting step in this process in vitro and in vivo by promoting clearance of apoptotic
process called efferocytosis (Merlin et al., 2021). Glutamine depletion in macrophage
culture medium leads to Gls1 deficiency independent effects in vitro. Besides Gls1,
macrophages express another isoform called Gls2 and can synthesize glutamine
through glutamine synthase (Gs). We hypothesized that these enzymes could
contribute to the metabolic and functional plasticity of macrophages. To test this
hypothesis, we generated Gls1 and/or Gls2 deficient macrophages and modulated GS
activity by the inhibitor methionine sulfoximine (MSO) in these cells. In vitro, metabolic
activity was measured by Seahorse analysis whereas their functionality was tested
after interleukin 4 stimulation by flow cytometry and efferocytosis measurement. After
IL-4 stimulation, we confirmed that the invalidation of Gls1 dependant glutaminolysis
in macrophages leads to a decrease of oxidative phosphorylation as well as repair
response markers (CD206, PDL-2) and efferocytosis. These effects were not observed
in Gls2 deficient macrophages, whether in the presence or absence of Gls1. It
suggests a minor role of Gls2 in macrophage repair response. Unexpectedly, the
inhibition of Gs with MSO, reduced the metabolism and macrophages repair response
both in control cells and in Gls1 deficient cells, suggesting a complementarity between
synthesis and production pathways. RNA sequencing helped us to demonstrate that
GLS1 inhibition led to a completely different transcriptional reprogramming from GS
inhibition. Our preliminary results suggest that if the invalidation of Gls1 leads to a
decrease in cellular glutamate, the inhibition of GS would rather reduce the levels of
cellular glutamine, a precursor of the hexosamines pathway. Our results suggest that
the macrophage modulates its cellular glutamine fluxes to adapt its metabolic and
functional plasticity under reparative conditions. We are currently testing the relevant
role of these enzymes in vivo through chronic inflammatory models of diabetes and
atherosclerosis.
References :
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CD44 Contributes to the interplay between NK cells, ILC1 and macrophages
during metabolic-associated steatohepatitis
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Metabolic Associated Fatty Liver Diseases (MAFLDs), the most common chronic liver
diseases represent a major public health problem and affect nearly 25% of the
worldwide population. These hepatic complications range from the benign simple
hepatic steatosis characterized by accumulation of lipids in hepatocytes to NonAlcoholic Steatohepatitis (NASH). NASH is characterized by a persistent inflammatory
state, hepatocyte death and predisposed to more severe complications such as
fibrosis/cirrhosis and finally hepatocellular carcinoma. Innate Lymphoid Cells (ILC) are
part of innate immunity and are well equipped to quickly respond to local injury and in
turn to shape immune responses as well as maintaining epithelial integrity and tissue
repair. Recent works have demonstrated the interplay between ILC subsets and the
environment within metabolic active organs such as liver, adipose tissue and gut
during diet-induced obesity leading or not to hepatic abnormalities. In our study, we
focused our interest on the contribution and the dynamism of liver and gut NKp46+
ILC during the development of MALFD and more specifically during NASH
progression. We provided evidences that the cell surface molecule CD44 represent a
new regulator of NKp46+ ILC behavior and that its specific deletion in these cells
(NKp46iCreCD44f/f) prevented their hepatic and intestinal accumulation in a mouse
model of diet-induced NASH. Conversely, inflammatory macrophages accumulate in
the liver leading to exacerbation of hepatic injury, inflammation and fibrosis priming in
NKp46iCreCD44f/f mice fed with a diet-induced NASH. These mice also displayed
highest loss of ileum integrity and increased endotoxemia reflecting alteration of gut
functions that might explain the exacerbation of liver complications. Finally, in obese
patients with MAFLD, hepatic expression of the transcription factor Eomesodermin
was directly correlated with Ncr1 (NKp46), Cd44 and the macrophage marker Cd68.
In conclusion, our findings reveal a new role for CD44 in the regulation of NKp46+ ILC
which in turn affects MAFLD development.
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Bacillus cereus (Bc) group comprises eighteen environmental species mostly responsible
for gastro-intestinal infections. Bc can also be responsible for sepsis or septic shock in
preterm infants (PI) with a mortality rate up to 30% (1). Fatal infections in PI could be
explained by a high virulence potential of the strains. We conducted a study on PI
presenting with invasive infections in several Neonatal Intensive Care Unit in France in
order to determine which species are involved in these infections and the virulence profiles
of the strains. Clinical and microbiological data were collected for each PI hospitalized in
11 tertiary care centers in 10 cities in France. Bc strains responsible for systemic infections
were included in the study. To determine the virulence profiles of the strains, we used our
Drosophila melanogaster model of bacteremia (2). Survival curves of flies were compared
after 30 hours of follow-up. Whole genome sequencing (WGS) using Illumina® (short
reads) and Nanopore® (long reads) was performed to identify the strains at the species
level and determine their virulence genes composition. A total of 26 strains were collected
from 24 blood cultures, one cerebral spinal fluid and one central catheter. Ten PI died
following Bc infections. Comparison of survival curves of drosophila showed that lethal
strains in PI had a higher mortality rate compared to non-lethal strains (p < 0.0001). WGS
revealed that the strains belonged to five different species. Of note, eleven strains (42%)
were identified as Bacillus paranthracis responsible for death in 9% of cases, and six
(23%) were identified as Bc sensu stricto responsible for death in 83% of cases (p<0.05).
Interestingly, virulence gene analyses showed that Bc sensu stricto strains (100%) contain
more haemolysin hbl+cytK2 genes than B. paranthracis (0%) strains. We found a high
diversity of the Bc group species, and it is the first study describing B. paranthracis
involved in extra-digestive infections. Virulence analyses on the drosophila infection model
and on clinical outcome suggest that Bc sensu stricto display a higher virulence than B.
paranthracis potentially related to virulence gene content. To test this hypothesis, we will
construct Bc sensu stricto strain deleted and complemented with hbl ACD and cytK2
virulence genes. Finally, our drosophila infection model is a promising tool to detect the
virulence of Bc strains.
References: (1) Lotte*, Chevalier* et al., CMR, 2022 (2) Lotte et al, EID, 2017

77

Poster communications

P-30
OTX2, a potential pharmacological target to prevent age related macular
degeneration
FARNET Aurélie
IBV, UCA

Age-related macular degeneration (AMD) is the leading cause of blindness in world.
AMD affects the central region of the retina called macula, and is caused by
photoreceptors degeneration that originates from the dysfunction of the retinal pigment
epithelium (RPE). Despite the existence of multiple therapies, there is no efficient
treatment able to prevent or stop this degeneration. Photoreceptors have a visual
pigment located on their external segments that capture the light signal. Light is then
converted into an electrical signal and sent through the optic nerve to the brain for
processing. RPE has a close physical connection with the photoreceptors and is
fundamental for their function and survival. Indeed, RPE recycles the visual pigment
involved in the capture of the light, as well as the outer segments to maintain their
excitability and viability. RPE keeps a healthy retinal environment by removing wastes
and fighting oxidative stress which is the first damaging environmental factor to which
the retina is exposed. With aging, RPE functions are impaired, especially in AMD.
Thus, it is important to restore its functions to prevent the onset and progression of
AMD. To do that, we focused our work on the transcription factor OTX2, since it
provides a wide range of functions in RPE cells and is known to be involved in eye
pathologies like anophthalmy and microphthalmy. Previous works from our lab showed
that OTX2 ablation in RPE cells leads to photoreceptors degeneration, which mirrors
AMD. We also showed that OTX2 in RPE cells can be transferred to the
photoreceptors in order to ensure their function and survival. Given the large spectrum
of functions that depend on this transcription factor, OTX2 appears to be a master
gene that directly reflects the proper function of the RPE. Our objective is to find
pharmacological components that increase OTX2 expression in RPE cells in order to
stimulate their activity and to prevent the onset and progression of AMD. To find
positive regulators of OTX2, we will perform a pharmacological screening of a
chemical library and we will monitor OTX2 expression by RTqPCR. Candidate
molecules will be tested on RPE derived from human IPS cell line, which will be put in
AMD-like conditions thanks to a stress protocol set up by our partners at Phenocell.
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The microbiota-derived metabolite p-cresol induces social interaction deficits
in mice by a potential deregulation of catecholamines biosynthesis
Juliette Canaguier1, 2, Jean-Marie Launay3, 4, Jacques Callebert3, 4 , Nicolas
Glaichenhaus1, 2 and Laetitia Davidovic1, 2
1.Institut de Pharmacologie Moléculaire et Cellulaire, CNRS, Valbonne, France
2.Université Côte d'Azur, Nice, France
3.UMR-S 942, INSERM, Department of Biochemistry, Lariboisière Hospital, Paris, France
4.Centre for Biological Resources, BB-0033-00064, Lariboisière Hospital, Paris, France

Autism spectrum disorders (ASD) are frequent neurodevelopmental pathologies
characterized by social behaviour and communication deficits, repetitive behaviours,
and restricted interests. Some ASD patients also display gastro-intestinal symptoms,
intestinal dysbiosis and abnormal levels of microbial metabolites. Studies in rodents
have shown that both bacteria from the microbiota and microbial metabolites regulate
brain function and behaviour, including social behaviour. These findings suggest that
disruption of the microbiota-gut-brain axis could contribute to the development and/or
maintenance of ASD symptoms. In the recent years, we have focused on the microbial
metabolite p-cresol that is described as abnormally elevated in the feces and urine of
ASD patients (1, 2). We have previously shown that C57Bl/6 mice exposed chronically
to p-cresol exhibit severe social interaction deficits, perseverative behaviours, and
stereotypies, which are reminiscent of core ASD symptoms (3). This is accompanied
by a decrease in midbrain dopamine (DA) neurons excitability (3), suggesting that pcresol effects on behaviour may relate to perturbations of catecholamines within the
social reward circuit. Previous in vitro studies have shown that p-Cresol inhibits
dopamine beta-hydroxylase (DBH), a key enzyme in the synthesis of norepinephrine
(NE) which converts DA to NE (4). We therefore hypothesized that p-cresol-induced
social behaviour deficits are due to a direct effect of p-cresol on brain catecholamines
biosynthesis. To test this hypothesis, we measured the central levels of p-Cresol, DA,
NE, and the activity of key enzymes for DA and NE synthesis: tyrosine hydroxylase
(TH) and DBH. We observe an increase in p-Cresol, a decrease in DA and NE, an
increase in DA turnover, and a decrease in TH and DBH activity in the brainstem of pCresol-treated mice. Also, the levels of DA and NE as well as DBH activity correlate
with the severity of social interaction deficits. Finally, acute pharmacological inhibition
of DBH results in social interaction deficits in C57Bl/6 mice. This suggests that
deregulation of catecholamine biosynthesis, and in particular of NE, may be
responsible for the deleterious effects of p-cresol on the reward circuit and social
behaviour. Our data support the notion that some microbial metabolites can modulate
social behaviour by a direct modulation of neurotransmitter synthesis.
References:
1) Gabriele S, Sacco R, Cerullo S, Neri C, Urbani A, Tripi G, Malvy J, Barthelemy C, Bonnet-Brihault F, Persico
AM. Urinary p-cresol is elevated in young French children with autism spectrum disorder: a replication study.
Biomarkers. 2014; 19(6):463-70. 2) Kang DW, Ilhan ZE, Isern NG, Hoyt DW, Howsmon DP, Shaffer M, Lozupone
CA, Hahn J, Adams JB, Krajmalnik-Brown R. Differences in fecal microbial metabolites and microbiota of children
with autism spectrum disorders. Anaerobe. 2018; 49:121-131. 3) Bermudez-Martin P, Becker JAJ, Caramello N,
Fernandez SP, Costa-Campos R, Canaguier J, Barbosa S, Martinez-Gili L, Myridakis A, Dumas ME, Bruneau A,
Cherbuy C, Langella P, Callebert J, Launay JM, Chabry J, Barik J, Le Merrer J, Glaichenhaus N, Davidovic L. The
microbial metabolite p-Cresol induces autistic-like behaviors in mice by remodeling the gut microbiota. Microbiome.
2021; 9(1):157. 4) Goodhart PJ, DeWolf WE Jr, Kruse LI.
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Memory is a function that allows any organism to learn, consolidate and retrieve
information or knowledge processed by networks of neurons within our brain. Working
memory refers to the temporary representation of information that has just been
experienced or retrieved from long-term memory. These representations are of short
duration but can be maintained for longer periods. They are subject to various
operations that make the information useful for goal-directed behavior. Studies of this
memory have identified the prefrontal cortex as a key structure for it. Indeed, inhibition
(Bauer et al,1976) and recording (Miller et al,1996) experiments show that this
structure is fundamental for a spatial working memory and that in association with the
hippocampus it participates for the encoding of information in this memory (Spellman
et al,2015). Our study focuses on the encoding evolution of learned information within
the hippocampus and mid-prefrontal cortex during a spatial memory task. To assess
this, we inhibited the prefrontal cortex and specific projections from the ventral
hippocampus to the prefrontal cortex using an inducible inhibition technique
(DREADD) while we assessed memory with a delayed non-match to place task in a Tmaze. Initial results seem to show an essential involvement of the prefrontal cortex
during the learning of this working memory task, whereas it becomes non-essential
during what seems to be the automatization of the learning strategy. Furthermore,
inhibition of specific projections from hippocampus to mid-prefrontal cortex seems to
induce a change in the strategy for learning. This inhibition leads to change from a
flexible learning to an unflexible or a very erratic learning. In order to understand the
neuronal dynamics that could explain these results, we started to simultaneously
record Local Field Potential (LFP) and single unit activity of neurons while the animals
perform the same memory task. This recording will need to be performed with and
without specific inhibition of the projections mentioned above to better understand the
change of strategy. Our study looks for an explanation of the unexpected evolution of
learning strategies by the analysis of specific neuronal dynamics. In this manner, this
study will allow us to be at the origin of a better understanding of spatial working
memory.
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Pseudoxanthoma elasticum (PXE) is a rare inherited disease characterized by ectopic
calcification most prominently affecting skin, eyes, arteries, and kidney. PXE is caused
from mutations of ABCC6 gene which encodes an ATP-binding cassette (ABC)
transporter primarily found in hepatocytes and renal tubular cells. Calcification in PXE
results from low plasma level of pyrophosphate (PPi), an anticalcifying molecule. The
defect in ABCC6 function was linked to the cellular efflux of ATP and subsequent
generation of PPi but the exact subtract of this protein remains unknown. Nowadays,
there is no treatment for the PXE. In this context, our therapeutic strategy is focusing
on supplementation of PXE patients to normalize their plasma PPi. In this axis, we are
performing a phase II randomized controlled clinical trial named PROPHECI
(NCT04868578) to evaluate the safety and efficacy of a daily and oral administration
of PPi salts. Our interventional trial includes two PXE arms of study. 66/99 patients
supplemented with 40mg/kg of PPi salts and 33/99 patients with placebo for one year.
A second axis of our work is focusing on fundamental and pharmacological
mechanisms involving ABCC6 protein. We are exploring the role of ABCC6 transporter
in the modulation of nucleotides release to identify molecules/pathways which can
influence the activity of the ABCC6-mediated extracellular ATP/PPi increase.
Furthermore, to study the biophysical properties of the transporter we are currently
identifying ABCC6 transport properties by: i) recording ABCC6 electrogenic currents
by patch clamp whole-cell approach ii) monitoring the single channel PPi/ATP-evoked
currents using miniaturized horizontal planar lipid bilayer system (orbitmini, Nanion).
This latter approach is performed after protein purification (HA-ABCC6). Taken
together, these encouraging preliminary experiments suggest that ABCC6 could
directly or indirectly contribute to the electrogenic transport of ATP/PPi.
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Role of PPAR alpha in browning of human white adipocyte
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Obesity is a chronic metabolic disease that results of interplay between genetic and
environmental factors. Its prevalence has been increasing since decades. Obesity
mainly affects adipose tissue which has been historically divided into two. While white
adipose tissue (WAT) is specialized for fat storage and release of fatty acids, brown
adipose tissue (BAT) is able to dissipate energy in the form of heat by uncoupling the
mitochondrial respiratory chain from ATP synthesis. Adipocytes with thermogenic
characteristics can be detected in WAT after cold exposure or activation of ?adrenergic receptors. These brite/beige adipocytes have been characterized even in
human adults by 18F-FDG-PET/CT scan. This browning process is a promising way
to fight obesity and associated metabolic disorders. Activation of peroxisome
proliferator-activated receptor (PPAR) may contribute to browning. PPARg regulates
adipogenic and thermogenic functions. PPARa is a ligand-activated nuclear receptor
that modulates transcription of specific target genes involved in lipid oxidation and
transport. PPARa agonist (GW7647) induces conversion of human white into brite
adipocytes in vitro. Long-term exposure to PPARa agonists (fenofibrate, pemafibrate)
induces a thermogenic program in murine subcutaneous WAT. However, as BAT
express the three PPAR isoforms, it is difficult to discriminate effects of each isoform,
especially for a and g. The purpose of this work was to characterize the role of PPARa
in the control of brown/brite adipocyte formation and function through the use of a
highly selectif agonist: pemafibrate. We used human multipotent adipose-derived stem
(hMADS) cells transfected with siRNA against PPARa, differentiated into white or brite
adipocytes (with rosiglitazone or pemafibrate). The expression of key marker genes
was determined using RT-qPCR and western blotting. We show that the inhibition of
PPARa mRNA expression increases UCP1 mRNA and protein levels in brite
adipocytes and slightly affects hMADS adipocytes oxylipin secretion. Knock-down of
PPARa also increases stimulated glycerol release suggesting an increased lipolysis
associated with thermogenic activity. Pemafibrate, described as a PPARa agonist, is
a more potent activator of PPARg in a context where all isoforms of PPARs are
expressed. Our data questions the role of PPARa in human adipocyte browning,
probably like a brake and refines the characterization of pemafibrate in adipocytes as
a PPARa and g agonist.
References :
White-to-brite conversion in human adipocytes promotes metabolic reprogramming
towards fatty acid anabolic and catabolic pathways, Molecular Metabolism Volume 5,
Issue 5, May 2016, Pages 352-365.
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Chronic in vivo alterations of Aeta-alpha peptide levels perturb synaptic
plasticity and impact spatial memory.
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Aims: Physiopathological cleavage of the amyloid precursor protein (APP) allows the
secretion of Abeta but also of other peptides, including peptides secreted from the etasecretase pathway, named Aeta peptides, described in Willem et al., Nature, 2015.
These peptides acutely impair neuron function even at low nanomolar concentrations
(Mensch et al. Alzheimers Res Ther., 2021). Here we analysed the consequences of
chronic in vivo alterations of Aeta peptide levels on hippocampal function.
Methods: To modulate Aeta levels in vivo two new mouse models were created. The
first model, named MISEPA2, harbours a transgene expressing a secreted form of
Aeta-alpha allowing for a chronic increase of human Aeta-alpha levels in the brain.
The second model, named APPdelEta, harbours a deletion of a portion of endogenous
APP that prevents eta-secretase processing. We characterized these models by
analysing APP peptides levels by immunoblotting, synaptic plasticity by
electrophysiology and spatial memory by submitting mice to the Morris water maze.
Results: MISEPA2 mice exhibit normal levels of Abeta in the hippocampus. Long-term
potentiation (LTP), long-term depression (LTD) and spatial memory are altered in
these mice. APPdelEta mice exhibit normal levels of Abeta in the hippocampus. LTP
is normal, but LTD is absent and rescued upon acute application of synthetic Aetaalpha peptide. Spatial memory is impaired in these mice.
Conclusions: These results show that a chronic increase of Aeta-alpha is detrimental
to hippocampal function. We also validate the hypothesis that the peptides secreted
from the eta-secretase pathway are necessary for endogenous modulation of synaptic
communication and memory processing.
References:
Willem et al., Nature, 2015; Mensch et al. Alzheimers Res Ther., 2021
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by single-cell RNA sequencing
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The airway epithelium is mainly composed of basal cells, mucus-secreting goblet
cells and multiciliated cells. The beating of the cilia at the surface of the multiciliated
cells allows the clearing of the pathogen-trapping mucus. In asthma, the airway
epithelium is subjected to chronic inflammation and impaired regeneration leading to
remodeling, decrease in multiciliated cells and goblet cell hyperplasia. Interleukin-13
(IL13) secreted by Th2 cells is an important cytokine in the pathogenesis of the
disease. The implication of the immune system in this inflammation is well
characterized, however, the epithelium-specific mechanisms of asthma are unclear
and whether multiciliated cells can transdifferentiate into goblet cells is still up for
debate. To identify cell trajectories giving rise to the asthma-related population
imbalance, differentiated human airway epithelial cells were treated with IL13.
Epithelial remodeling was observed after eight days of treatment. In order to mimic
recovery, we then subjected the cells to a wash-out period of two weeks which
resulted in a restoration of the initial cell composition. To identify recovery trajectories
and elusive cell type intermediates, we performed single-cell RNA sequencing after
IL13 and after the wash-out period. Single-cell RNA-seq confirmed that IL13
treatment leads to epithelial remodeling and identified cell type-specific IL13 target
genes with for instance SERPINB10 expressed in multiciliated cells, or PIGR
expressed in secretory cells including goblet cells. Further analyses are ongoing,
such as trajectory inference, in order to identify cellular and molecular events leading
to epithelial remodeling and recovery.
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groups of minute insects
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Minute insects such as parasitic micro-wasps have high basic and applied importance,
for their widespread use as biocontrol agents. Their dispersal is a phenotype of
particular interest. Classically, it is evaluated using field releases, but those are time
consuming, costly, and their results highly variable, preventing high-throughput and
repeatability. Alternatively, dispersal can be studied using small-scale assays, but
those neglect important higher-scale processes. Consequently, proper evaluation of
dispersal is often complicated or lacking in academic studies and biocontrol breeding
programs. Here we introduce a new method, the double-spiral maze, that allows the
study of spatial propagation at relevant scales (several hours and meters), retaining
high throughput and experimental power. The method records the location of every
individual at every time, yielding precise estimates of diffusion coefficients or other
dispersal metrics. We describe this affordable, scalable and easy-to-implement
method, and illustrate its application with a species of agricultural interest.
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Root-knot nematodes (RKN) are microscopic parasitic worms able to infest roots of
thousands of plant species and causing massive crop yield losses worldwide. Within
host roots, RKN induce formation of galls by redifferentiating five to seven root cells
into giant and multinucleated feeding cells. These giant cells supply water and
essential nutrients for nematode development. The formation and maintenance of
giant cells is the result of an extensive regulation of the gene expression within
targeted root cells and manipulation of key host functions. Secreted RKN effectors are
key actors of this cellular reprogramming. They are mostly synthesized in the
esophageal glands of the nematode and injected into the plant cells via the syringelike stylet. Recent progress in nematode genomics and transcriptomics, has allowed
identifying a large panel of RKN-specific effectors, conserved in the genome of the five
main RKN species: M. enterolobii, M. arenaria, M. javanica, M. incognita and M. hapla,
and notably produced during the parasitic stages. By performing in situ hybridization,
we demonstrated specific expression of some genes, e.g. EFFECTOR17 (EFF17), in
the esophageal glands of diverse RKN species. To decipher the role of these candidate
effectors during parasitism, we are characterizing their plant targets in tomato and
Arabidopsis. I will present the cellular functions that may be hijacked by EFF17. The
identification of plant targets of protein effectors will open up new perspectives for the
control of these pests and will provide a better understanding of the molecular dialogue
that is established between the pest and the host plant.
Key words: root knot nematode (Meloidogyne spp.), effector, giant cells, susceptibility
gene, molecular plant-pathogen interaction
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