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Objectives (up to 3 lines):  

The goal of this M2 proposal is to decipher the mechanism of nitrogenase active site metallocofactor 
biosynthesis. Using complementary structural biology techniques, we will focus on the different catalytic 
steps the assembly and on the essential cofactor transfer steps occurring during this process. 

Abstract (up to 10 lines):  

Nitrogen is one of the main components of proteins and nucleic acids, but the majority of living organisms 
are unable to use the most abundant source of nitrogen: the atmospheric dinitrogen. Only few 
microorganisms, named diazotrophs, are able to catalyze the difficult reaction of dinitrogen reduction into 
ammonia under ambient conditions. An enzymatic complex called nitrogenase, which contains one of the 
most complex metal clusters, is responsible for this conversion. In addition to its fundamental interest, the 
study of nitrogenase also aims at bioengineering plants to make them capable of using atmospheric 
nitrogen instead of supplying nitrates, which are responsible for water and soil contamination. In addition, 
nitrogenase can be used for hydrogen or hydrocarbon production. The M2 student will be involved in the 
protein sample preparation as wel as the structural analyses. Because the metalloclusters are sensitive to 
oxygen degradation, these systems must be studied under a strict anaerobic environment inside the 
different glove boxes of the laboratory. 

Methods (up to 3 lines):  

The studied protein complexes will be purified and characterized under anaerobic conditions. Samples will 
be prepared thus be prepared inside our glove boxes. X-ray crystallography, and when possible cryo-
electron microscopy techniques will be used as main techniques. 
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