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Title of the targeted call for proposals and Topic of interest 

 
Green Deal – area 3- Industry for a clean and circular economy 
 
Topic: LC-GD-3-1-2020 Closing the industrial carbon cycle to combat climate change - 
Industrial feasibility of catalytic routes for sustainable alternatives to fossil resources 

 
Contact details 
 
Country France 
Name of the organisation Aix-Marseille University (AMU) 

Laboratory Institute of Microbiology, Bioenergies, and 
Biotechnology (IM2B) 

Name of the contact Marie-Thérèse Giudici-Orticoni / David Pignol 
Nicolas GOCHGARIAN 

Phone  

Email address im2b-direction@univ-amu.fr 
nicolas.gochgarian@univ-amu.fr 
Naoufal.aouane@univ-amu.fr  

 

Short description of AMU 
 
Created in 2012, Aix-Marseille University (AMU) is the largest multidisciplinary French-speaking 
university, resulting from the merger of the University of Provence, University of the Mediterranean and 
Paul Cézanne University. It welcomes nearly 80,000 students, including 10,000 international students, 
and 8,000 staff on 5 large campuses of international standards. It has undertaken the HRS4R labelling 
process since June 2019. AMU is an intensive research university, accounting 121 research structures 
and 132 research facilities, recognised by its success in several national (labex, equipex, Instituts 
convergences, RHU, EUR...) or European calls for projects of the H2020 type (AMU is thus the third 
French institution raising funds under this programme). Since 2019, it has created 15 thematic institutes 
that are at the crossroads of research and education and in tight interactions with industrial partners 
and local authorities. The Institute of Microbiology, Bioenergies, and Biotechnology (IM2B) is one of 
them. 
  

Laboratories involved 
 
Four laboratories of the Institute are interested by this area: 
 
1) The Bioenergetic and Protein Engineering laboratory (BIP) develops research in the field of 

bioenergetics of microorganisms, from the molecular to the cellular level. To this end, BIP members 
study both the catalytic mechanisms that develop within metalloproteins, key actors in cellular 
bioenergetics, and the evolution of energy conversion systems and microbial strategies for 
acclimatization and adaptation to environmental changes. 

2) The Mediterranean Institute of Oceanography (MIO) laboratory develops research whose goal is to 
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better understand the oceanic system and its evolution in response to global changes. The MIO 
constitutes a center of expertise in marine biology, ecology, biodiversity, microbiology, halieutics, 
physics, chemistry, biogeochemistry and sedimentology. Its working environment is the world 
ocean, alongside its continental, atmospheric and sediment interfaces. 

3) The Institute of Molecular Sciences of Marseille (iSm2) is a multidisciplinary research laboratory in 
the heart of molecular chemistry acting at the interface with life sciences (chemical biology). It 
develops in particular strategies to understand the chemical mechanisms that govern actions of 
living systems in order to be able to control it but also to use these knowledges to produce 
bioinspired systems able to reproduce their biological activities. 

4) The Biosciences and Biotechnology Institute of Aix-Marseille (BIAM) is interested in the living 
responses to environmental constraints, the bio-conversion mechanisms of energy and the 
production of energy- rich molecules (bio-energy). It develops biotechnology to safeguard the 
quality of the environment and health (biosensing & bioremediation) or to produce biofuels. 

 
 

Areas of potential contribution 
 
Using biocatalysts and microorganisms, our expertise mainly focuses on CO2 reduction, bioenergy 
production / conversion and also production of highly valuable molecules. Our expertise mainly 
concerns: synthesis of bioenergy from biomass and/or waste using in particular extremophilic and 
photosynthetic microorganisms (bioH2 production from biomass at semi large scale); production of 
highly valuable molecules (as H2, formate….) from CO2 using electrophic microorganisms; analysis of 
biological CO2 reduction processes and bioH2 production; enzyme mechanisms to develop bioinspired 
catalysts for CO2, CO conversion, H2 consumption (Syngas, bioelectrodes for biobatteries, and 
innovative biological processes); catalyst engineering for CO2, H2 and biomass valorization; enzymatic 
transformation of fuels and oxidants (H2, sugars, alcohols, O2), use of bioelectrodes in self-powered fuel 
cells. 

 
Spectroscopic and analytical techniques: Enzyme mechanisms involved in the metabolism of major 
elements. Methods for analyzing complex biological mixtures, including NMR spectroscopic methods. 
Metal identification in various compartments. Access to advanced magnetic resonance spectroscopy 
platform. Development of molecular tools for detection and monitoring of the viral load in specific 
environments, in particular industrial cultures. 

 

Keywords: BioH2, CO2 reduction, Biogas, extremophilic microorganisms, electromicrobiology, 
fermentative bioprocesses, biofuelcell, biocatalysis, artificial enzymes 

 
Involved persons 

 
- Marie-Thérèse Giudici-Orticoni: bioenergy, interdisciplinary approach 
- Thierry Tron : bio-inspired chemistry and catalyst engineering 
- Pierre-Pol Liebgott, Yannick Combet-Blanc : Bioenergy, electromicrobiology 

- Marianne Quemeneur, Gael Erauso : extremophiles, metagenomics 

- Patricia Bonin, Alain Dolla, Valérie Michotey : microbial ecology, omics, genetics 

- Guillaume Blanc/Christelle Desnues : virus 
- Yonghua Li-Beisson: microalgae metabolism 
- Jean Alric: photosynthesis and CO2 fixation 


