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Program of the Master’s degree in Biology:
X Microbiology, Infectious Diseases and Immunology	☐ Biochemistry & Structure
☐ Physiology, Epigenetics, Differentiation, Cancer    ☐ Neurosciences and Neurobiology       

Title of the project: Harvesting Electroactive Microorganisms for Nitrate Electrochemical Bioremediation.
Objectives (up to 3 lines): 
The aim of this internship is to grow and study electroactive microorganisms that can take part into the nitrate reduction reaction to limit release of nitrogen in different water bodies: from fresh water to brackish water. Compost leachateleakage will be used as inoculum source and we will follow microorganism adaptation to higher salinity concentration conditions.
Abstract (up to 10 lines): 
Modern agriculture relies extensively on the use of inorganic fertilizers to boost crop yields. It introduces large amounts of ammonia into soils, which is subsequently converted to nitrate. When nitrate levels exceed plant demand, the surplus leaches from soils into groundwater and surface waters. In Europe, an estimated 77% of nitrogen entering aquatic systems originates from agriculture, posing significant environmental risks.
This project aims to develop a bioelectrochemical system that utilizes electroactive bacteria to perform nitrate reduction (NO3RR) under (micro)aerobic conditions. First, carbon-felt electrodes are polarized under constant potential. They are used as a matrix for initiating the enrichment of acetate-oxidizing electroactive microorganisms using a compost-electrolyte solution as the inoculum source. Next, these biofilms are turned into nitrate-reducing electroactive biofilms after addition of NO3- as the new final electron acceptor. To simulate the pathway of nitrate from agricultural soils to coastal water, bioreactors with increased salinity will be scrutinized.
Methods (up to 3 lines): 
Carbon felt electrodes will be polarized at constant potential to favor the growth of electroactive bacteria. Characterization of the e-bioreactor will be assessed by electrochemical methods (cyclic voltammetry), liquid and gas chromatography (NO3-, NO2-, NO, N2O or NH4+ production) and SEM imaging.

Up to 3 relevant publications of the team: 
New collaboration with Lois Maignien from BEEP laboratory in Plouzané (UBO/IFREMER)
F. Trigodet et al., Electroactive Bacteria Associated with Stainless Steel Ennoblement in Seawater. Front. Microbiol. 10:170. doi: 10.3389/fmicb.2019.00170

Requested domains of expertise (up to 5 keywords): 
Biotechnology, electrochemistry, 
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