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Since the seminal works performed on Xanthine Oxidase and Nitrate reductase enzymes more 
than 55 years ago, EPR spectroscopy was largely proven to be a powerful tool for studying 
metalloproteins [1]. After having recalled the basic principles of EPR, we will show how 
temperature dependence and relaxation properties enable a selective view of the different 
metal centers and of their role in the mechanism of complex molybdo-enzymes. Moreover, 
EPR is very sensitive to spin-spin interactions between close paramagnetic species (magnetic 
nuclei or other metal cofactors). Such magnetic coupling can be analyzed by multifrequency 
continuous wave EPR or by the most advanced pulsed EPR techniques (HYSCORE, ENDOR, 
ELDOR-DEER)  to give high resolution structural data in a wide range of distances (from few 
Å to several nm). We will present recent 
results on bacterial Mo-enzymes like nitrate 
reductases and formate dehydrogenases 
[2, 3]     to illustrate how the combination of 
these EPR techniques with site-directed 
mutagenesis, selective isotope labeling and 
theoretical calculations provide an accurate 
view of the Mo-cofactor structure in the 
Mo(V) catalytic intermediates and enable to 
decipher biogenesis steps leading to active enzymes.  
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