
Abstract 

This thesis focuses on heme-based gas sensors, particularly phosphodiesterase from the 

bacterium Escherichia coli, referred to as EcDOS. The enzyme catalyzes the degradation 

of c-di-GMP, an important signaling molecule in bacteria that affects cellular processes, 

such as bacterial motility or biofilm formation. The thesis deals with detailed enzyme 

kinetics of protein forms in different redox and ligand states of the heme iron ion [Fe(III), 

Fe(II) and Fe(II)-O2], as well as a mutant form of the enzyme (EcDOS H77A) which does 

not bind heme. Results confirmed that the EcDOS WT Fe(II)-O2 form has higher kcat 

values than the EcDOS form with the ferrous ion of heme in the reduced state. Other 

significant result was that the enzyme activity is affected not only by the state of the heme 

iron ion but also by the presence and concentrations of divalent metal cations. The 

presence of the metal cation is essential for enzyme function, and suitable metal ions that 

stimulate enzyme activity are Mg2+, Mn2+ and Zn2+ or their mixtures, which act 

synergistically on enzyme activity under chosen conditions. Analysis by ICP-MS also 

showed that Zn2+ cations are natural components of the enzyme. Thus, for further kinetic 

studies, it would be appropriate to use Zn2+ or mixtures of metal ions that are 

physiological for E. coli, from which the EcDOS comes. 
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