
 
 
 

Internship Proposal Master 2 Research – 2024-2025 
 

Mechanisms of synthesis and release of fungal extracellular vesicles  
produced by phytopathogens 

 
Keywords : Extracellular Vesicles, fungal phytopathogen, biomime8c systems 
 
Candidate profile : We seek a highly mo8vated candidate with knowledge and skills in microbiology, 
biochemistry and biophysics. Candidates must be able to work as part of a team and have good 
communica8on and wri8ng skills. The internship will ideally start in January 2025 and last 6 months. 
 
Project descrip6on : Extracellular vesicles (EVs) are small cargo-bearing vesicles secreted by cells that 
play crucial roles in intercellular communica8on in animals, plants and fungi. Limited informa8on is 
currently available on fungal EVs. The objec8ves of the project are to understand the mechanisms of 
synthesis and release of fungal EVs. We will inves8gate the effect of overexpression and dele8on of 
candidate proteins (whose homologs have been iden8fied in animals) on these processes. ANer 
isola8on, the different popula8ons of EVs will be characterized in terms of size, number, content and 
mechanical proper8es using a combina8on of biochemical and biophysical approaches.  
  
Presenta6on of the Research Team : The research team ECCP (Effectors of Cellular Communica8on 
at the fungal-Plant interface, hQps://bioger.versailles-saclay.hub.inrae.fr/equipes/eccp-effectors-of-
cellular-communica8on-at-the-fungal-plant-interface) is focusing on fungal diseases in plants. The main 
objec8ves of our group are to understand (1) the mode of ac8on and plant targets of fungal effectors 
and (2) the mechanisms of communica8on between fungi and plants. 
 
Methods used during the internship :  
- Microbiology: genera8on and growth of transgenic strains from fungal phytopathogen  
- Biochemistry: isola8on, characteriza8on and quan8fica8on of different popula8ons of extracellular 
vesicles: Western blots, Electron Microscopy (EM), Nanopar8cle Tracking Analysis (NTA) 
- Biophysics: Characteriza8on of Giant Unilamellar Vesicles (GUVs) prepared from extracellular vesicles 
by Fluorescence Life 8me Imaging Microscopy (FLIM) 
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Loca6on : INRAE UR BIOGER, Campus Agro Paris-Saclay, Université Paris-Saclay, 22 Place de 
l’Agronomie, Palaiseau  
 
Contact : Dr. Julien Pernier (CR in Effectors of Cellular Communica8on at the fungal-Plant interface 
team), pernierjulien@gmail.com 


