
Focus of the PhD-Project (Prof. Dr. C. Roy D. Lancaster) 

NOX5 – structure and function of a Ca 2+-dependent NADPH oxidase 

 

The research group has a long-standing interest in the structural and functional 

characterization of dihaem cytochrome-b-containing membrane proteins [1-8]. Examples 

of human dihaem cytochrome-b proteins are the catalytic subunits of superoxide-

generating NADPH oxidases. The NADPH Oxidases (NOX) are a family of enzyme 

complexes with each member having the transmembrane catalytic NOX or DUOX subunit. 

The NADPH oxidase (NOX) family has seven members, NOX 1–5 and the DUOX 1 and 2. 

They are oxidoreductases which produce superoxide by transmembrane electron flow 

from NADPH to molecular oxygen. The NADPH oxidase (NOX2) was originally identified 

as a key component of human innate host defence. In phagocytes, this enzyme complex is 

activated to produce superoxide and its derivatives which destroy micro-organisms  

Homologs of NOX2 are present in various non-phagocytic cells. Here, superoxide and its 

derivatives are implicated in the regulation of a variety of physiological functions, e.g. 

oxygen detection, blood pressure regulation, activation of lymphocytes and the fusion of 

sperm and egg cells. The focus of the PhD project is on NOX5. This member is genetically 

the most distinct from the other NOX enzymes. NOX5 has four calcium binding EF- hand 

domains located in an N-terminal domain. Calcium activates the enzyme by inducing a 

conformational change and subsequent interaction between the N-terminal domain and 

the C-terminal domain. Apparently, this causes transmembrane electron flow and 

superoxide production. To understand the mechanism of action of NOX5, it is crucial to 

obtain the three dimensional structure. To achieve this, large-scale heterologous 

production and purification of various NOX5 constructs will be carried out for further 

characterization and crystallization. 

 

Methods:  

Various molecular biology techniques; protein chemistry, construction and purification of 

recombinant proteins, enzymology, membrane protein crystallization, protein 

crystallography 
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