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Signal transduction processes are mechanisms by which bacteria can detect signals
or environmental conditions and respond to them. These signaling processes are
performed by systems known as Two-Component Systems (TCS). The TCS is
formed by a receptor (histidine kinase, HK) that, upon receiving a signal, is activated
and, in turn, activates the second element of the system, known as the response
regulator (RR), which modifies the expression of genes that respond to the signal
that activated the system. Fidelity between an HK and its RR is common; however,
recently, this fidelity has been challenged by the existence of systems that possess
two or more HKs that control the activity of an RR. Interestingly, only one of the HKs
directly activates the RR, while additional HKs stimulate or block the activity of the
parent HK. These signaling systems have been termed multikinase networks
(MKNSs). The MKN-GacS present in Pseudomonadaceae is one of the most studied
systems, in which the HKs GacS and RetS are invariably found, and depending on
the species, other kinases may be present that directly or indirectly modulate the
central kinase (GacS). MKN-GacS, in turn, controls the post-transcriptional
regulatory system Rsm. The study of this MKN in Azotobacter vinelandii, a
Pseudomonadaceae belonging to the genus Azotobacter, has provided knowledge
regarding the variability and flexibility of the network. In this bacterium, in addition to
GacS and RetS, a kinase (HrgS) not previously studied in other Pseudomonadaceae
was identified. Interestingly, RetS has a positive regulatory function different from
that reported in Pseudomonas. In addition, we found in A. vinelandii a HrgS paralog
that positively controls the Rsm system, and the phenotypes regulated by GacS
(production of alginates and polyhydroxybutyrate).
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