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. 
Cochez la spécialité correspondant à ce stage:
X M1Chemistry    L3Chimie	 L3Biochimie	
Adresse et appartenance du laboratoire : 
Groupe Métalloprotéines
Institut de Biologie Structurale
71 avenue des Martyrs
CS 10090
38044 Grenoble 


Thématique générale du laboratoire ou du groupe de recherche (par mots clés)
Enzymology, bioinorganic chemistry, metalloproteins, structural biology, redox biochemistry, nitrogen fixation, nitrogenase, protein expression and purification



Thème du stage proposé 
TITRE : 
Expression, purification and characterization of Pyruvate:Flavodoxin Oxidoreductases

DESCRIPTION :

Dr. Cedric Owens is searching for an intern/research assistant to work at the IBS in the metalloprotein research laboratory. Dr. Owens is a visiting researcher from Chapman University (California, USA) who is spending the 2026-2027 academic year at the IBS.

The project centers on the enzyme nitrogenase. Nitrogenase is an important enzyme in nature since it is the only enzyme that converts nitrogen gas into ammonia, which is a vital, growth-limiting plant nutrient. The overarching goal of the project is to recreate the native electron delivery pathway to nitrogenase in an in vitro system. In nature, nitrogenase obtains its electrons from pyruvate through a series of intermediate steps. The electrons eventually end up at the nitrogenase active site, where nitrogen is reduced to ammonia. Studying nitrogenase using a native-like electron delivery system has never been done. This represents a significant knowledge gap since the mechanism of nitrogenase may be different depending on how it receives its electrons. Fundamental questions of how nitrogenase works, for example how quickly it turns over and what reaction intermediates are generated have never been investigated under in vivo like conditions. In the long term, understanding how nitrogenase operates in vivo may allow us to develop new plant fertilization strategies that use less synthetic ammonia fertilizer and produce less polluting runoff.

The specific goal of this project is to express, purify, and characterize several proteins called Pyruvate:Flavodoxin Oxidoreductase (PFOR). PFORs carry out the first electron transfer step from pyruvate to a flavodoxin, which then reduces nitrogenase. Generating functional PFORs represents the first step in creating the in vivo like electron delivery system to nitrogenase and is therefore crucial to the overall project success. Several PFORs will be screened for their ability to be expressed and purified at high levels and then assayed for their ability to deliver electrons to nitrogenase. The best performing PFORs will then be used for the rest of the project.

The student will take part in all aspects of the work. The student will work with Dr. Owens to devise protein expression and purification strategies and will also be responsible for assay design and will learn how to work with nitrogenase. In doing so, the student will learn fundamental skills in protein biochemistry, enzymology, anaerobic technique, and redox biochemistry. Furthermore, the student will gain skills in written and oral scientific communication and learn how to use the scientific literature. Finally, the student will be expected to work as part of a team and collaborate with other members of the research group.



Méthodologies et/ou techniques qui seront utilisées
Recombinant protein expression in E. coli, protein purification methods (affinity tag, ion exchange and other methods), spectrophotometric and spectroscopic methods to characterize redox reactions, steady state and kinetic enzyme assays, nitrogenase activity assays, gas chromatography





Personne à contacter (préciser si nécessaire les créneaux horaires) :
Nom : Dr. Cédric Owens

Tel: 06 77 68 73 05 (between 10:00 and 17:00, Mon-Fri)

E-mail : cpowens@chapman.edu (email preferred)

Complément d’information (si nécessaire)




Fiche de renseignement à retourner en version pdf SVP par e-mail à :
cpowens@chapman.edu sous la forme «Votre nom-titreStage.pdf »


