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Dynamics of the compartmentalized Streptomyces chromosome during 
metabolic differentiation 

7 

10h25-10h45 O2 Sébastien Rigali  
On the Risks of Phylogeny-Based Strain Prioritization for Drug Discovery: 
Streptomyces lunaelactis as a Case Study 

8 

10h45-11h05 Pause 

 

11h05-11h25 O3 Jean-Noël Lorenzi  
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Gene flux and chromosomal recombination as key drivers of adaptability and 

population functioning of Streptomyces 

Pierre Leblond, Université de Lorraine, INRA, DynAMic, Nancy, France. 

Unlike most bacteria, Streptomyces have a linear chromosome (6-12 Mb). The chromosome arms are 

highly recombinogenic, promoting the formation of large rearrangements, including deletions that 

can cause the loss of up to a quarter of the chromosome in a single event, and high intensity gene 

amplifications. While these rearrangements have revealed the compartmentalization of the genome 

with essential genes at the center of the chromosome and dispensable genes in the arms, 

the contribution of genome rearrangements to the evolutionary mechanisms and biology of 

the organism has long been debated. Comparative genomics approaches have recently 

demonstrated that increased recombination in the chromosomal arms contributes to genetic 

diversification both at the level of the bacterial population (Tidjani et al., 2019, 2020) and of the 

bacterial genus as a whole (Lorenzi et al., submitted). At the genus level, diversification involves 

an increasing gradient of horizontal transfer and genomic rearrangement events towards the ends 

of the chromosome. At the population level, analysis of closely related strains (rDNA 16S 

100% identical) confirmed this phenomenon by revealing early events occurring during 

diversification. The absence of natural transformation or transducing phages suggests that 

diversification results from conjugative transfer. Indeed, actinomycetes genomes revealed an 

important wealth in integrated and conjugative elements. We have also shown that 

genomic diversity contributes to the functioning of the Streptomyces population in the micro-

habitat, promoting the production of common goods by a fraction of the population (Tidjani et 

al., 2019). This result is further supported by the demonstration by D. Rozen's team (Uni. Leiden) 

that within a colony, the presence of mutants with rearranged chromosomes influences the 

antibiotic production capacity of the entire population (Zhang et al., 2020). Altogether, these 

results show that the ability to rearrange its genome allows Streptomyces to diversify its genome 

content and could contribute to its adaptability to the soil, which is a naturally challenging 

ecosystem. 

References 

Tidjani et al., 2019. Massive Gene Flux Drives Genome Diversity between Sympatric Streptomyces 

Conspecifics. mBio. Sep 3;10(5):e01533-19.  

Tidjani et al., 2020. Telomeric and sub-telomeric regions undergo rapid turnover within a 

Streptomyces population. Sci Rep. May 7;10(1):7720. 

Zhang et al., 2020. Antibiotic production in Streptomyces is organized by a division of labor 

through terminal genomic differentiation. Sci Adv. Jan 15;6(3):eaay5781.  
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Dynamics of the compartmentalized Streptomyces chromosome during metabolic 
differentiation  

Virginia Lioy1,*, Jean-Noël Lorenzi1, Soumaya Najah1, Thibault Poinsignon1, Hervé Leh1, Corinne 
Saulnier1, Bertrand Aigle2, Sylvie Lautru1, Annabelle Thibessard2, Olivier Lespinet1, Pierre Leblond2, 
Yan Jaszczyszyn1, Kevin Gorrichon1, Nelle Varoquaux3, Ivan Junier3, Frédéric Boccard1, Jean-Luc 
Pernodet1, Stéphanie Bury-Moné1

1Université Paris-Saclay, CEA, CNRS, Institute for Integrative Biology of the Cell (I2BC), 91198, 
Gif-sur-Yvette, France. 
2Université de Lorraine, INRAE, DynAMic, F-54000 Nancy, France 
3TIMC-IMAG, CNRS - Université Grenoble Alpes, Grenoble, France 

Streptomyces are among the most prolific bacterial producers of bioactive compounds, including 
antibiotics. In addition to having an unusual linear chromosome, their genome is segmented with the 
extremities enriched in specialized metabolite biosynthetic gene clusters. The molecular 
mechanisms that shape the structure and function of these compartmentalized genomes remain 
mostly unknown. By combining RNA sequencing and chromosome conformation capture, we 
explored the dynamics of the linear genome of Streptomyces ambofaciens during metabolic 
differentiation. We show that in exponential phase, the central region enriched in highly 
persistent genes is structured in several domains by active transcription. In the same 
conditions, the terminal ends form two large poorly structured and transcriptionally 
silent compartments rich in specialized metabolite biosynthetic gene clusters. Importantly, during 
stationary phase, metabolic differentiation is accompanied by a remodeling of chromosome 
architecture. Together, our results provide a link between genome evolution, gene expression 
and chromosome folding in S. ambofaciens. 
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Genome dynamics of the Streptomyces genus 

1 Université Paris-Saclay, CEA, CNRS, Institute for Integrative Biology of the Cell (I2BC), 
91198, Gif-sur-Yvette, France. 

2 Université de Lorraine, INRAE, DynAMic, F-54000 Nancy, France 

Streptomyces possess a large linear chromosome (6-12 Mb) consisting of a 
conserved central region flanked by variable arms covering several megabases. In order 
to study the evolution of the chromosome across evolutionary times, a representative 
panel of Streptomyces strains and species (125) whose chromosomes are completely 
sequenced and assembled was selected. The pan-genome of the genus was modelized 
and shown to be open with a core-genome reaching 1,018 genes. The evolution of 
Streptomyces chromosome was analyzed by carrying out pairwise comparisons, and by 
monitoring indexes measuring the conservation of genes and their synteny along the 
chromosome. Using the phylogenetic depth offered by the chosen panel, it was 
possible to infer that the chromosomal arms evolved faster than the central region 
under the combined effect of rearrangements and the addition of new information from 
horizontal transfer.
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Charaterization of congocidine-inducible promoters 

Audrey VINGADASSALON1, Florence LORIEUX1, Alba NOËL1, Laura MARIN-FERNANDEZ1, Luisa 

FERREIRA DOS SANTOS1, Stéphanie BURY-MONÉ1, Jean Luc PERNODET1 and Sylvie LAUTRU1 

1 Université Paris-Saclay, CEA, CNRS, Institute for Integrative Biology of the Cell (I2BC), 91198, Gif-

sur-Yvette, France. 

The production of specialized metabolites by Streptomyces bacteria is usually temporally regulated 

and often begins with the development of the aerial mycelium. This regulation is complex and 

frequently involves both global and pathway-specific mechanisms. Our team studied the regulation 

of congocidine (netropsin) biosynthesis in Streptomyces ambofaciens ATCC 23877. We identified 

an atypical orphan response regulator, Cgc1, which activates the transcription of all cgc genes 

during metabolic differentiation. We also observed that exogenous congocidine can specifically 

induce the transcription of cgc1 and the operonic resistance genes, cgc20 and cgc21, 

encoding an ABC transporter. Remarkably, this induction, still observed in absence of Cgc1, 

does not lead to the expression of the other congocidine biosynthetic genes. Transcriptional 

fusions, using gusA as a reporter gene, were thus used to investigate the activity of the 

bidirectional cgc1-cgc20 promoter region in heterologous models.  In Streptomyces lividans TK23, 

Pcgc20 and Pcgc1 promoters were both induced by congocidine. This new induction system does 

not require heterologous expression of resistance genes, the latter having a negative impact on the 

level of induction in accordance with an efflux-based resistance mechanism. Experiments suggest 

that these newly characterized promoters are also active and inducible in Escherichia coli. 

Altogether, our results highlight the interest of investigating the specialized metabolite 

regulatory network to design new promoters for biotechnological applications using 

Actinobacteria. 
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5-Caffeoylquinic acid (5-CQA) known as chlorogenic acid, a dietary phenolic compound, has already

shown neuroprotective properties [4] and some of its microbial gut-derived metabolites are already

known [5]. In this work, the bioconversion of 5-CQA has been studied by intestinal bacterial species;

Bifidobacterium longum (Actinobacterium), Bacteroides fragilis (Bacteroidetes) and Lactobacillus

reuteri (Firmicutes) in mono and co-cultures.  The extracts after incubation of bacteria with 5-CQA were

analyzed by LC-MS/MS and particular attention has been be paid on oxidized compounds which could

arise from redox pathways. In addition, an electrochemical strategy was adopted to generate oxidized

compounds of chlorogenic acid in phosphate buffer in order to characterize and compare their mass

profiles. A molecular networking through GNPS platform [6] was also employed to identify the

biotransformed metabolites.

L. reuteri has shown capacity to biotransform 5-CQA notably into caffeic acid (CA) and its oxidized

derivative quinone and into 3-Hydroxbenzoic acid (HBA), contrary to B. fragilis and B. longum which

didn’t show any ability. Nevertheless, first experiments in co-cultures exhibited an interesting pattern

in bioconversion of 5-CQA.

[1] Zhang H et al., Curr. Opin. Food Sci. 2016; 8: 33–42.

[2] Pasinetti G.M et al., J Alzheimers Dis. 2018; 63: 409–421.

[3] Carregosa D et al., J. Agric. Food Chem. 2020; 68: 1790−1807.

[4] Heitman E et al., Nutritional Neuroscience. 2017; 20: 32–39.

[5] Mortelé O et al., J. Pharm. Biomed. Anal. 2019; 175: 112768.

[6] Nothias L.F et al., Nature Methods. 2020; 17: 905–908.
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Identification by LC-MS/MS of metabolites from bioconversion of chlorogenic 

acid, a dietary phenolic compound, by gut bacterial species 

Gentiana BALAJ1, Zohreh TAMANAI-SHACOORI2, Solenn FERRON1, Aurélie SAUVAGER1, 

Isabelle ROUAUD1, Patricia COURTEL1, Latifa BOUSARGHIN2, Sandrine DAVID-LE GALL2, Sylvain 

GUYOT3 Dashnor NEBIJA4, Sophie TOMASI1, Marie-Laurence ABASQ1  

1 Univ Rennes, CNRS, ISCR – UMR 6226; 35043 Rennes, France. 
2 INSERM, Univ. Rennes, INRAE, CHU Rennes, Nutrition Metabolisms and Cancer (NuMeCan), 
UMR-1241, Biosit, MRic/ISFR, Rennes, France 
3 INRAE, UR1268BIA, Team Polyphenol, Reactivity & Processing (PRP), BP35327, 35653 Le Rheu, 
France 
4 Faculty of Medicine, Department of Pharmacy, University of Prishtina, 10000 Prishtinё, Kosovo 

Polyphenols, phytochemicals derived from natural sources, have drawn increasing attention from the 

scientific community in their ability to lower oxidative stress involved in many pathologies and on 

their positive effects in modulation of redox cellular signalling pathways [1]. However, since 
they are characterized by a low bioavailability and given the crucial role of microbiota to generate 

bioactive and bioavailable metabolites [2], more insights are focused nowadays on their gut-derived 
metabolites as promising approach to prevent and attenuate neurodegenerative diseases [3]. 
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A highly promiscous cytochrome P450 adds nitrogenous bases to tyrosine-containing 
cyclodipeptides 

Soumaya Najah1#, Mireille Moutiez1#, Isabelle Correia2, Laëtitia Caraty-Philippe1, Gilles 
Clodic2, Emmanuelle Darbon1, Lotfi Mellouli3, Olivier Lequin2, Muriel Gondry1, Pascal Belin1 
and Jean-Luc Pernodet1

1 Université Paris-Saclay, CEA, CNRS, Institute for Integrative Biology of the Cell (I2BC), 
91198, Gif-sur-Yvette, France. 

2 Sorbonne Université, Ecole Normale Supérieure, PSL University, CNRS, Laboratoire des 
Biomolécules 75005 Paris, France. 

3 Center of Biotechnology of Sfax, University of Sfax, P. O. Box 1177, 3018 Sfax, Tunisia. 

# Equal contribution 

Mining the genome of Streptomyces flavotricini TN58 allowed the identification of a gene cluster 

encoding a cyclodipeptide synthase and cytochrome P450 and susceptible to direct the biosynthesis 

of diketopiperazines. Expression of these two genes in Streptomyces strains accompanied or not 
of 

precursor feeding led to the production of 26 compounds forming a new family of diketopiperazines: 

the sfaximycins. Their synthesis involves a cytochrome P450 tailoring enzyme that mainly 

catalyzes 

the addition of nitrogenous bases (guanine, xanthine, hypoxanthine, adenine, and cytosine) on 

tyrosine side-chains of cyclodipeptides. Coupling of cyclodipeptides with nitrogenous bases through 

an ether bond is reported here for the first time. The cytochrome P450 tailoring enzyme described in 

this work is very promiscuous and may constitute a useful tool to expand the chemical diversity 

of CDPs derivatives and give rise to new interesting biomolecules.  
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Symbiosis between Frankia and actinorhizal plants: from ecosystem to 

molecules of interaction 

Hasna BOUBAKRI, Aude HERRERA-BELAROUSSI, Anne-Emmanuelle HAY, Petar PUJIC, Pascale 

FOURNIER, Mélanie GASSER, Mathilde VINCENT and Philippe NORMAND 

1Actinorhizal symbiosis team, Microbial Ecology lab, Lyon 1 University, 43 bd du 11 Novembre 69622 

Villeurbanne cedex, France 

To cope with the rarity of nitrogenous compounds, certain plants develop highly sophisticated systems 

to interact with nitrogen-fixing bacteria. Through a complex cross-talk with those diazobacteria, these 

plants can develop specialized organs, called nodules that house the bacteria. Nodulation involves two 

types of diazotrophic bacteria: rhizobia that associate symbiotically with legumes (Fabales) and with 

one nonlegume genus, Parasponia (Rosales); and filamentous actinobacteria of the genus Frankia, 

which can remarkably induce nodulation on a very diverse group of plants from the Fagales, Rosales, 

and Cucurbitales collectively called actinorhizal plants. This actinobacteria is able to interact with the 

plant, to penetrate the root tissues and then to fix atmospheric nitrogen and transform it into nutrients 

that can be assimilated by the plant. Most of actinorhizal plants are perennial woody shrubs or trees 

distributed all around the word. They play pioneer roles by colonizing nitrogen-poor sites before 

ecological transitions. Most strikingly, actinorhizal symbioses fix most (over 15%) of the biologically 

available nitrogen into ecosystems, making this symbiosis a key player in the nitrogen cycle.  This 

interaction has an important impact on biodiversity and nitrogen cycle in the environment. The success 

of this interaction depends on the recognition of the right partner by the plant from a vast diversity of 

surrounding bacteria abundantly present in the rhizosphere. Understanding the molecular 

mechanisms by which plants recognize, discriminate ‘friends’ from ‘foes’ for further drive an efficient 

cohabitation, is a considerable challenge.  
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Rôle d’un peptide antimicrobien de la famille des « lipid transfer protein » lors 

de la symbiose actinorhizienne  

Mélanie Gasser1, Nicole Alloisio1, Pascale Fournier1, Séverine Balmand2, Joris Tulumello1, Lorena 

Carro1, Aziz Heddi2, Pedro Da Silva2, Philippe Normand1, Petar Pujic1, Hasna Boubakri1* 

 
1 Université de Lyon ; Université Lyon 1 ; CNRS, UMR 5557, Ecologie Microbienne, 43 Bd du 11 

novembre 1918, F-69622 VILLEURBANNE Cedex, France  
2 Biologie Fonctionnelle, Insectes et Interactions (BF2I), Institut National de la Recherche Agronomique 

: UR0203, Institut National des Sciences Appliquées Lyon, INSA 

 

Les plantes actinorhiziennes telles que l’Aulne glutineux sont capables de coloniser les biotopes 

pauvres en azote grâce à leurs capacités à établir des symbioses avec des actinobactéries 

filamenteuses fixatrices d’azote du genre Frankia [1]. La reconnaissance entre les deux partenaires 

initie un programme symbiotique au niveau des racines aboutissant à la formation d’un nouvel organe, 

le nodule, dédié à l’accueil de la bactérie et aux échanges trophiques. Des études transcriptomiques 

menées sur l’Aulne glutineux ont permis d’identifier les gènes différentiellement exprimés lors des 

étapes précoces de la symbiose (2 jours post-infection) et dans le nodule (21 jours post-infection [2, 

3]). Lors des étapes précoces de la symbiose 75% des gènes surexprimés codent des peptides sécrétés. 

Parmi ceux-ci, un gène codant une « lipid transfer protein », AgLTP24, qualifiée de peptide 

antimicrobien, est le plus surexprimé dans les étapes précoces mais aussi dans la nodosité. Cela 

suggère un rôle important d’AgLTP24 de la mise en place et dans le maintien de la symbiose. Ces 

travaux ont pour objectifs de localiser AgLTP24 dans les tissus végétaux à ces différents stades de la 

symbiose et de déterminer ses effets physiologiques sur le symbiote bactérien, Frankia, afin 

d’identifier de possibles fonctions biologiques. 

 

Références :   

 

1. Navarro, E., et al., Molecular phylogeny of Alnus (Betulaceae), inferred from nuclear ribosomal 

DNA ITS sequences. Plant and Soil, 2003. 254(1): p. 207-217. 

2. Hocher, V., et al., Transcriptomics of actinorhizal symbioses reveals homologs of the whole 

common symbiotic signaling cascade. Plant physiology, 2011. 156(2): p. 700-711. 

3. Hocher, V., et al., Early signaling in actinorhizal symbioses. Plant signaling & behavior, 2011. 6(9): 

p. 1377-1379. 
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Preparation of biofungicides based on Nocardiopsis dassonvillei 
strain MB22 spores for biocontrol of Bipolaris sorokiniana in durum 
wheat plants 

Khadidja ALLALI1,2, Miyada ZAMOUM1,2, Yacine GOUDJAL1,2, Nassira BOUKAYA1, 

Khaoula BOUZNADA1, Abdelghani ZITOUNI1 

 

1Laboratoire de Biologie des Systèmes Microbiens (LBSM), Ecole Normale Supérieure de 
Kouba, Alger, Algeria 
2Département Agronomie, Faculté des Sciences, Université Amar Telidji, Laghouat, Algeria 
 

 
 

Abstract 

Nocardiopsis dassonvillei strain MB22, isolated from an Algerian Saharan soil 

showed antifungal activities against 5 major wheat fungal pathogens. The strain was 

found positive for production of fungal cell wall degrading enzymes such as 

chitinases, lipases, proteases, and also produced sidérophores. 

 The strain MB22 showed positive plant growth promoting traits. It produced up 

to 95 µg/ml of IAA and solubilized a significant amount of inorganic phosphate. The 

strain produced ammonia and hydrogen cyanide in vitro.  

Durum wheat seeds bacterized with spores of MB22showed the highest 

biocontrol activity with a disease severity (DSI) caused by Bipolaris sorokiniana index 

lower than non-treated seeds. No significant difference (p  0.05) was observed 

between the DSI of plants obtained from the strainMB22 and those derived from 

seeds treated with the chemical fungicide Dividend®. In pot trial experiments, MB22-

treated durum wheat plants showed significant growth improvement. The strain was 

formulated in talc powder and sodium alginate beads and the shelf-lives were 

monitored. Talcum formulation showed higher cell-count than sodium alginate beads 

even after 12 months of storage, and optimum condition for storage of the powder 

formulation were found to be at 4 C. Talcum powder formulation based on spores of 

MB22 enhanced the plant resistance to B. sorokiniana root rot and promoted the 

growth of durum wheat seedlings. 

Keywords 

Durum wheat, Biocontrol, Plant growth promoting activities, Biofungicides, 

Nocardiopsis dassonvillei MB22. 
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Mycoloyltransferases: a multi-task family of enzymes involved in cell 

envelope biogenesis.  

Nicolas BAYAN1  

1 Université Paris-Saclay, CEA, CNRS, Institute for Integrative Biology of the Cell (I2BC), 91198, Gif-

surYvette, France. 

 

Corynebacteriales are a phylogenetic order of actinobacteria that includes numerous human 

pathogens such as Mycobacterium tuberculosis, but also the agents of leprosy, diphtheria, as well as 

emergent pathogens causing opportunistic diseases. All these genera share, among other 

characteristics, the ability to synthetize mycolic acids which are unique and major components of a 

non-conventional outer membrane (mycomembrane). These mycolic acids result from the 

condensation of two acyl chains by a cytoplasmic polyketide synthase (Pks13). After reduction and 

esterification on trehalose, they are further exported to the cell wall where they are ultimately loaded 

on their various final acceptors by a family of enzymes called Mycoloyltransferases (Myts). The catalytic 

activities of Myts were carefully characterized in vitro using various analogs of mycolatedonnors and -

acceptors but their precise role in vivo is still lacking or incomplete. In our laboratory, we use the model 

organism Corynebacterium glutamicum, in which we identified 5 mycoloyltransferases isoforms. In this 

presentation, I will mostly focus on our recent findings concerning MytA and MytC contributions to 

the mycomembrane biogenesissuggesting that Myts functions are far less redundant than previously 

expected and play multiple important functions during the complex biogenesis of the cell envelope. 
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Neuron-Mycobacterium  interactions 

Priscille Brodin and the AT2R-TRAAK-BIOANALGESICS Consortium 

Univ. Lille, CNRS, Inserm, CHU Lille, Institut Pasteur de Lille, U1019 - UMR9017 - CIIL - Centre d'Infection et d'Immunité de 

Lille, France 

 

ABSTRACT 

Infection with Mycobacterium ulcerans or Buruli ulcer has become the third most common 

mycobacteriosis after tuberculosis and leprosy. This infection causes large ulcers, which 

despite their severity are painless, suggesting that the bacillus is acting on the peripheral 

nervous system. In patients, the lack of sensitivity does not result from a destruction of the 

nerves since patients regain sensitivity upon treatment with antibiotics. In view of this 

observation, we hypothesized that the toxin secreted by M. ulcerans (mycolactone) may have 

analgesic properties by disrupting the passage of nerve impulses. Indeed, we showed that 

mycolactone activates the angiotensin 2 receptor 2 (AT2R) leading to the opening of K+ 

channels (TRAAK) and cell hyperpolarization. Recently, using different in vivo models, we 

demonstrated the analgesic potential of mycolactone. Our results open new perspectives for 

the development of bioinspired painkiller candidates. 

 

KEYWORDS 

Mycolactone, Mycobacterium ulcerans, analgesia, angiotensine 2 receptor 2, TRAAK.  
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BURY-MONE Stéphanie stephanie.bury-mone@u-psud.fr 

CARATY Laetitia laetitia.philippe@u-psud.fr 

CHOUFA Caroline caroline.choufa@univ-lorraine.fr 

COLLIN Sabrina sabrina.collin@univ-lorraine.fr 

CONSTANTINESCO-BECKER Florence 
florence.constantinesco-becker@universite-
paris-saclay.fr 

CORRE Christophe C.Corre@warwick.ac.uk

DAGVA Oyut oyut.dagva@univ-lorraine.fr

DARBON Emmanuelle emmanuelle.darbon@i2bc.paris-saclay.fr

DE SOUSA Célia celia.desousa@i2bc.paris-saclay.fr

DEFLANDRE Benoit benoit.deflandre@student.ulg.ac.be

DULERMO Thierry t.dulermo@lesaffre.com

DUMAS Bernard dumas@lrsv.ups-tlse.fr

EPARVIER Véronique veronique.eparvier@cnrs.fr

FAITOVA Andrea andrea.buresova@seznam.cz

FERREIRA SANTOS Luisa Daniela Luisa.FERREIRA-SANTOS@i2bc.paris-saclay.fr

GASSER Mélanie melanie.gasser@etu.univ-lyon1.fr

GAYRARD Damien gayrard.damien@gmail.com

GISLARD Marie marie.gislard@inrae.fr

HAY Anne-Emmanuelle hay.de-bettignies@univ-lyon1.fr 

HEBRA Téo teo.hebra@cnrs.fr 

JACOB Christophe christophe.jacob@univ-lorraine.fr 

JADOT Cédric Cedric.Jadot@student.uliege.be 

JARA Eliza enjara@doct.uliege.be 

KIM TIAM Sandra sandra.kim-tiam-fook-chong@mnhn.fr 

LABARRE Cecile cecile.labarre@u-psud.fr 

LAUTRU Sylvie sylvie.lautru@i2bc.paris-saclay.fr 

LEBLOND Pierre pierre.leblond@univ-lorraine.fr 

LEH Hervé herve.leh@i2bc.paris-saclay.fr 

LEJEUNE Clara lejeune.clara@orange.fr 
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LESPINET Olivier olivier.lespinet@i2bc.paris-saclay.fr 

LI Yanyan yanyanli@mnhn.fr 

LIOY Virginia virginia.lioy@i2bc.paris-saclay.fr 

LONG Maya maya.long@i2bc.paris-saclay.fr 

LORENZI Jean-Noël jean-noel.lorenzi@i2bc.paris-saclay.fr 

MALLOULI Lotfi lotfi.mallouli@cbs.rnrt.tn 

MARTINET Loïc loic@hedera22.com 

MASSICARD Jean-Malo jean-malo.massicard@univ-lorraine.fr 

MOUTIEZ Mireille Mireille.MOUTIEZ@cea.fr 

NAJAH Soumaya soumaya.najah@i2bc.paris-saclay.fr 

NICOLLE Clément clement.nicolle@lrsv.ups-tlse.fr 

PERNODET Jean-Luc jean-luc.pernodet@i2bc.paris-saclay.fr 

PUJIC Pierre petar.pujic@univ-lyon1.fr 

RAPOPORT Daria dariarapoport@gmail.com 

RENARD Valerie valerie@hedera22.com 

REY Thomas reyt@desangosse.com 

RIGALI Sébastien srigali@uliege.be 

RIGOLET Augustin arigolet@doct.uliege.be 

RODRIGUEZ NAVA Veronica veronica.rodriguez-nava@univ-lyon1.fr 

SNINI Selma selma.snini@ensat.fr 

STULANOVIC Nudzejma n.stulanovic@doct.uliege.be

SU Li li.su@univ-lorraine.fr

TATA Samira sam_enskouba@yahoo.fr

TELLATIN Déborah deborah.tellatin@doct.uliege.be

TENCONI Elodie elodie@hedera22.com

THIBESSARD Annabelle annabelle.thibessard@univ-lorraine.fr

TIBAYRENC  Pierre p.tibayrenc@ennolys.lesaffre.com

TOMASI Sophie sophie.tomasi@univ-rennes1.fr

TOUBOUL David david.touboul@cnrs.fr

VAUTRIN Florian florianvautrin@gmail.com

VINCENT Mathilde Mathilde.vincent@etu.univ-lyon1.fr

VIROLLE Marie-Joelle marie-joelle.virolle@i2bc.paris-saclay.fr

ZAMOUM Miyada z_miyada@yahoo.fr
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MERCI POUR VOTRE PARTICIPATION 

ET 

UN GRAND MERCI A NOS SPONSORS


