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 Nitronate monooxygenases (NMOs) are flavin-dependent enzymes that utilize oxygen as 

a final electron acceptor in order to detoxify alkyl nitronates. Propionate 3-nitronate (P3N) was 

recently discovered as a physiological substrate of Pseudomonas aeruginosa NMO (PaNMO). 

P3N irreversibly inhibits succinate dehydrogenase – an important enzyme involved in energy 

production. Previous kinetic and spectroscopic studies have been conducted on both fungal and 

bacterial NMO, which demonstrate that P3N is oxidized with kcat and kcat/Km values of 1000 s-1 

and ≥ 107 M-1 s-1, respectively.1 These high kinetic parameters illustrate the importance of 

detoxifying the metabolic poison P3N.  

 Over 4,000 genes in a multitude of organisms are annotated as NMOs.1 The crystal 

structures of both Cyberlindnera saturnus NMO and PaNMO have been resolved and demonstrate 

that both enzymes have conserved active sites. Multiple sequence alignments demonstrated that 

Tyr109, His133, His183, Tyr254, Tyr299, and Tyr303 are highly conserved residues in various 

prokaryotic and eukaryotic NMO’s.1 These residues are arranged in a constellation of aromatic 

residues juxtaposing the flavin. The role of these residues in substrate binding and enzymatic 

catalysis are being explored utilizing site-directed mutagenesis. Utilizing polymerase chain 

reaction, these residues have been substituted with various residues as confirmed by DNA 

sequencing. Utilizing steady state kinetics and spectroscopic characterization, the role of select 

residues will investigated.  

 

Keywords: Pseudomonas aeruginosa, nitronate monooxygenase, site-direct mutagenesis, 

kinetics, flavin. 

 

This study was supported in part by grant CHE1506518 from the NSF (G.G.), a GSU Molecular 

Basis of Disease Fellowship (D.S., C.A.), an NIH IMSD Fellowship (R25GM109442, C.A.), and 

an LSAMP Fellowship (C.A.). 

 

 

 

1. Salvi, F.; Agniswamy, J.; Yuan, H.; Vercammen, K.; Pelicaen, R.; Cornelis, P.; Spain, J. 

C.; Weber, I. T.; Gadda, G., The combined structural and kinetic characterization of a bacterial 

nitronate monooxygenase from Pseudomonas aeruginosa PAO1 establishes NMO class I and II. 

J. Biol. Chem. 2014, 289 (34), 23764-75. 

 

 

 


