
Abstract 

 

 Two-component signal systems serve as basic stimulus-response coupling mechanism 

to allow organisms (predominantly bacteria) to sense and respond to changes in many 

environmental conditions. The prototypical system consists of two proteins, namely a 

histidine kinase, containing a sensor domain and catalytic kinase core, and a response 

regulator protein (RR protein). Extracellular stimuli are sensed by a histidine kinase sensor 

domain. Then ATP is bound to the catalytic kinase core and the γ-phosphoryl group is 

transferred to the conserved histidine residue. This phosphoryl group is subsequently 

transferred to a conserved aspartate residue within the RR protein. Phosphotransfer to the RR 

protein results in activation of a downstream effector domain that elicits the specific response 

(usually it is transcription activity, but a few RR proteins function as enzymes). The histidine 

kinase sensor domain is designed for specific ligand interactions. This master thesis focused 

on the unique histidine kinase containing a sensor domain with a globine structure, which 

coordinates a heme molecule, namely globin-coupled histidine kinase from 

Anaeromyxobacter sp. Fw 109-5 (AfGcHK) and its appropriate RR protein. 

 The aim of this thesis was to study and characterize the phosphorylation activity of 

AfGcHK and RR proteins. Moreover, we tried to shed more light on the mechanism of the 

abovemention phosphorylation processes. Finally, we focused on the examination of the 

kinetics parameters of autophosphorylation reaction of AfGcHK. For detection and 

quantification of phosphorylated proteins the polyacrylamid gel electrophoresis with Phos-tag 

in the presence of sodium dodecyl sulfate was used. It was found that RR protein has enzyme 

autophosphorylation activity and the low molecular phosphodonor phosphoramidate can serve 

as a substrate for this reaction. However the phosphoform of AfGcHK seems to be a much 

better substrate for RR protein compare to phosphoramidate. Kinetic parameters of 

autophosphorylation reaction of AfGcHK were determined in the presence of magnesium 

ions, in the absence of magnesium ions and finally in the absence of magnesium ions and in 

the presence of RR protein.  
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