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Master 2 internship project
Year 2026-2027

Laboratory/Institute: LCBM UMR 5249 CNRS-CEA-UGA	Director: Dr. Vincent ARTERO
Team: Bioénergie et environnement (BEE)          Head of the team: Dr. Christine CAVAZZA

Name and status of the scientist in charge of the project: Dr. Julien PERARD IRHC
	HDR:  yes X   no ☐
Address: CEA-Grenoble LCBM BatK, 17 rue des Martyrs, 38054 Grenoble cedex, France
Phone: 04 38 78 44 51	e-mail: julien.perard@cea.fr
Program of the Master’s degree in Biology:
☐ Microbiology, Infectious Diseases and Immunology	x Biochemistry & Structure
☐ Physiology, Epigenetics, Differentiation, Cancer    ☐ Neurosciences and Neurobiology       

Title of the project: Production of biohydrogen (BioH₂) through enzymatic degradation of PLA: optimization of hydrolysis and photofermentation by purple non-sulfur bacteria.
Objectives: 
- Selection and expression of high-performance esterases (collaboration with Genoscope/CEA).
- Optimization of reaction conditions (pH, temperature, concentration, time) via design of experiments.
- Biophysical and structural characterization of esterases.
Abstract: 
This Master II internship is part of the BioH₂FromPLA project, funded by UGA (DefiCO2-2024, PUI-2026) and CEA (ECC-2025), aiming to upcycle PLA (a hard-to-recycle bioplastic) into BioH₂ through an enzymatic and microbiological approach. The goal is to optimize PLA hydrolysis into lactic acid, a substrate metabolized by purple non-sulfur bacteria (PNSB) to produce bioH₂ under anoxic conditions.
The work will involve characterizing and optimizing enzymes (via targeted mutagenesis or Design of Experiments), including structural analyses (crystallogenesis and X-ray crystallography or in-solution studies by MALLS or SAXS). The internship will benefit from the support of a PhD student (starting October 2026) and a CEA technician dedicated to enzyme production and biochemical characterisation, providing an ideal framework for applied research in a circular economy context.
Methods: 
Structural and analytical methods (SEC-MALLS, SAXS, X-ray crystallography) will characterize enzymes and substrates, while HPLC and GC will monitor hydrolysis of PLA and BioH₂ production. Design of Experiments (DOE) will optimize enzymatic and microbial conditions for maximum H₂ yield.
Up to 3 relevant publications of the team: 
-Leonard Olivotto et al. Site-specific attachment of a H2-evolving artificial metalloenzyme onto carbon nanotubes via electrografting of a protected thiophenolate diazonium salt. ournal of Materials Chemistry A, 2026, 14 (3), pp.1705-1711.
-Cwicklinski G et al. Development of a CO2-biomethanation reactor for producing methane from green H2. Sustainable Energy Fuels, 2024, 8, 1068-1076.
-Turon V et al. H2 production by photofermentation in an innovative plate-type photobioreactor with meandering channels. Biotechnol Bioeng. 2021 Mar;118(3):1342-1354.
Requested domains of expertise (up to 5 keywords): Biochemistry, structural biology, biochemical analysis, biophysics
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