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Abstract 
MELiSSA stands for “Micro-Ecological Life Support System Alternative”. MELiSSA is the 
European project for circular life support systems and is characterized by a biological and 
chemical/physical approach based on first principles modelling and implementation of a 
suitable deterministic engineering approach. Within the MELiSSA loop, the waste 
compartment, (i.e. C1), is responsible of the primary degradation of the waste material 
generated by the crew, to shorter molecules, such as CO2, Volatile Fatty Acids, NH4

+. 

 

A deep knowledge of each sub-system (e.g. composition, behaviour, metabolism, kinetics, 
limitation, inhibition, etc..) is crucial for their control and integration in the entire MELiSSA loop. 
The C1 community metabolic model shall be further studied to allow to link any change in 
reactor performance and community/functional composition to changes in the C1 
metabolome and hence in microbial metabolic pathways. A validated C1 community 
metabolic model, which indicates the metabolic interactions between species and/or 
functional groups, will be defined in a view of the future development of the C1 mechanistic 
model. 
 
The proposed PhD project shall use meta-omics approaches to 

- validate this preliminary microbial network, 
- expand this preliminary microbial network to address the degradation of additional 

macromolecules (i.e., lipids and proteins), 
- identify key species/functions/biomarkers of C1. 

 
In addition, C1 inoculum preparation and maintenance protocol and storage protocols are 
missing. The candidate will also address the characterization of the C1 inoculum microbial 
community and its function, how to store C1 inoculum and for how long to ensure minimum 
loss of activity and functionality. 
 
Impact on MELiSSA Project: 
Definition of C1 microbial networks, corresponding metabolic pathways to elaborate and 
validate metabolic model(s) describing the interaction in complex communities in anaerobic 
fermentation.  
Standardization of C1 inoculum elaboration, stability and preservation.  
Potential MELiSSA Partners: 
University of Gent (B), VITO (B), University Clermont-Auvergne (F) 
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Candidate’s background requirements:   
Candidates preferably possess a degree in biology, microbiology, biotechnology or 
bioengineering. They must be familiar with metabolic pathways analysis, anaerobic 
microbiology and metabolic pathways, bioinformatic and process engineering. 

 


