Abstract

Two-component signalling systems represent one of the most widely used signal transduction
pathways in bacteria, which are used to detect environmental stimuli and then mediate
an appropriate response to the received signal. A model representative of two-component
systems is the histidine kinase protein complex containing the globin domain from
Anaeromyxobacter sp Fw. 109-5 (AfGcHK) and the corresponding response regulator.
The AfGcHK histidine kinase serves as an oxygen sensor that allows the bacterium to determine
whether itisin an aerobic or anaerobic environment. Activation of the AfGcHK histidine kinase
involves the binding of an oxygen molecule to the sensor domain heme molecule, which is
followed by an autophosphorylation reaction in the functional domain of the enzyme. The next
step involves a phosphotransferase reaction involving the phosphoryl group from AfGcHK being
transferred to the appropriate response regulator. To date, the structure of the AfGcHK:RR
complex has not been elucidated by direct methods, and the mechanism
of the phosphotransferase reaction is also not fully understood. The subject of this work is
toreveal the structure of the complex using cryoelectron microscopy and the subsequent
discussion of possible ways of phosphoryl group transfer between the individual components

of the complex.
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