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Two-component systems are molecular signaling circuits that allow bacteria to adapt 

and respond to environmental changes in their surroundings. These systems consist 

of a membrane-anchored sensor kinase protein and its specific response regulator. 

In these circuits, communication between the protein components occurs through 

sequential phosphorylation of histidine and aspartate residues located within these 

proteins. 

The BarA/UvrY two-component system of Escherichia coli is composed of the sensor 

histidine kinase BarA and its response regulator UvrY. When BarA detects its specific 

stimulus, i.e., acetate, it undergoes autophosphorylation using ATP and 

subsequently transfers the phosphoryl group to its response regulator UvrY. 

Phosphorylated UvrY activates the expression of two small non-coding RNAs, CsrB 

and CsrC, which bind to and antagonize the activity of the CsrA protein. CsrA, a 

global regulator, modulates the expression of pathogenicity and virulence factors, 

positively regulates motility, carbon metabolism, negatively regulates biofilm 

formation, cyclic di-GMP synthesis, and peptide uptake. 

In addition to acetate, the BarA/UvrY system is activated in the presence of formate 

or certain short-chain carboxylic acids such as propionate and butyrate. It has also 

been demonstrated that response regulators can be directly phosphorylated by low-

molecular-weight phosphodonors, although this is only evident in the absence of 

their sensor kinase. This is because histidine kinases exhibit specific phosphatase 

activity toward their response regulators under non-stimulating conditions, thereby 

reversing phosphorylation mediated by low-molecular-weight phosphodonors. 

Examples of such phosphodonors include carbamoyl phosphate, Z-nucleotides 

(ZMP and ZTP), and acetyl phosphate. 

Recent studies have shown that Z-nucleotides directly affect the kinase activity of 

BarA. This prompted us to investigate whether another low-molecular-weight 

phosphodonor, such as acetyl phosphate (acetyl-P), also has an effect on BarA. 

Previous studies suggested that acetyl-P might be capable of phosphorylating the 

aspartate residue in the receiver domain of BarA, thereby regulating its kinase 

activity. Therefore, the objective of this project is to determine the effect of acetyl 

phosphate on the histidine kinase BarA. 

 


