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Abstract: The MELiSSA loop as a regenerative life support system has to maximize 

the recovery of the main elements from the mission wastes. Although the MELiSSA 

gather a large number of processes and technologies, part of these processes are 

biologically based and consequently more sensitive to radiations. The 

genetic/transcriptomic/proteomic stability of MELiSSA strains (Arthrospira platensis, 

nitrifying bacteria, plant-growth promoting bacteria) is of paramount importance to 

detect any metabolism drift linked to potential surges of cosmic radiations in 

spaceflights and planetary stations and to check the linked  process robustness. Up to 

now, the understanding of DNA repair and its associated mathematical modelling has 

been poorly investigated.  

This PhD work mainly concerns prokaryotes, and will first focus on the study, 

evaluation and trade-off mathematical methodology to understand and predict DNA 

repair.  
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Impact on MELiSSA: 

This study is the first step of safety studies related to genetic elements.  It will allow a preliminary risk 

evaluation 



Desired knowledge: Candidates preferably possess a degree in mathematics, biology, chemistry or 

bioengineering with experience in genetics and molecular biology. They have to be familiar with genomic 

(trancriptomic, proteomic)  databases and annotation platforms. 

 


