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Principal Research Interests 
 
Denitrification provides a distinct mode of bacterial 
energy conservation. It makes use of N-oxides as 
terminal electron acceptors for cellular 
bioenergetics and thereby reverses dinitrogen 
fixation. The process is part of the global N-cycle, 
essential for all life forms. Our main research 
organism is a denitrifying pseudomonad. 
 

 
 
The activation and enzymatic transformation of N-
oxides is based on Fe, Cu, and Mo and their redox 
chemistry. The metal ions are found in the 
denitrification enzymes in distinct organic cofactors 
or as protein-bound metal clusters. We have 
isolated the novel enzymes nitric oxide reductase 
and nitrous oxide reductase, and provided their first 
biochemical characterization and access to the 
genetic basis of the process. Around 40 genes are 
required to encode the core structures of the 
denitrification apparatus.  
We are investigating the components of the 
process, their topology with respect to the bacterial 
cytoplasmic membrane, and their regulation. 

Nitrate and nitric oxide, in addition to being 
respiratory substrates, are signal molecules for the 
induction of N-oxide-metabolizing enzymes. The 
NO signal is processed by transcription factors of 
the Crp-Fnr superfamily. 
 
Denitrification is intimately related to other cellular 
processes such as primary and secondary transport, 
protein translocation, cytochrome c biogenesis, 
anaerobic and N-oxide-dependent gene regulation, 
metalloprotein assembly, and the biosynthesis of 
cofactors. Thus, the research topic provides a 
fascinating area for interdisciplinary approaches 
and integrated methodology. 
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