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            Abstract
How bacteria regulate cell cycle progression at a molecular level is a fundamental but poorly understood problem. In Caulobacter crescentus, two-component signal transduction proteins are crucial for cell cycle regulation, but the connectivity of regulators involved has remained elusive and key factors are unidentified. Here we identify ChpT, an essential histidine phosphotransferase that controls the activity of CtrA, the master cell cycle regulator. We show that the essential histidine kinase CckA initiates two phosphorelays, each requiring ChpT, which lead to the phosphorylation and stabilization of CtrA. Downregulation of CckA activity therefore results in the dephosphorylation and degradation of CtrA, which in turn allow the initiation of DNA replication. Furthermore, we show that CtrA triggers its own destruction by promoting cell division and inducing synthesis of the essential regulator DivK, which feeds back to downregulate CckA immediately before S phase. Our results define a single integrated circuit whose components and connectivity can account for the cell cycle oscillations of CtrA in Caulobacter.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        Identification and 
                        in vitro
                         reconstitution of two phosphorelays controlling CtrA.
                      [image: ]


Figure 2: chpT  encodes a histidine phosphotransferase that is essential for viability and phenocopies  ctrAts and  cckAts.[image: ]


Figure 3: 
                        DivKËœP triggers the G1â€“S transition by causing inactivation and delocalization of CckA.
                      [image: ]


Figure 4: 
                        Schematic of cell cycle regulation in 
                        Caulobacter.
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        Editorial Summary
Cell cycle regulation
Caulobacter crescentus is an unremarkable-looking bacterium found in lakes and streams. With its one small circular chromosome and relative simplicity, it has become a popular model for the study of how bacteria regulate cell cycle progression. Using a systems biology technique called phosphotransfer profiling, which allows rapid mapping of signal transduction pathways, Biondi et al. have identified an essential regulator, ChpT, which controls the master cell cycle regulator CtrA in C. crescentus. The study has also mapped the connections between all major cell cycle regulators, so that it is now possible to define a molecular network to account for bacterial cell cycle progression.
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