







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 19 December 2002



                    A role for casein kinase 2α in the Drosophila circadian clock

                    	Jui-Ming Lin1 na1, 
	Valerie L. Kilman1 na1, 
	Kevin Keegan1, 
	Brie Paddock1, 
	Myai Emery-Le3, 
	Michael Rosbash3 & 
	…
	Ravi Allada1,2 na1 

Show authors

                    

                    
                        
    Nature

                        volume 420, pages 816–820 (2002)Cite this article
                    

                    
        
            	
                        2283 Accesses

                    
	
                        296 Citations

                    
	
                            16 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Circadian clocks drive rhythmic behaviour in animals and are regulated by transcriptional feedback loops1,2. For example, the Drosophila proteins Clock (Clk) and Cycle (Cyc) activate transcription of period (per) and timeless (tim). Per and Tim then associate, translocate to the nucleus, and repress the activity of Clk and Cyc. However, post-translational modifications are also critical to proper timing. Per and Tim undergo rhythmic changes in phosphorylation1, and evidence supports roles for two kinases in this process: Doubletime (Dbt) phosphorylates Per3,4, whereas Shaggy (Sgg) phosphorylates Tim5. Yet Sgg and Dbt often require a phosphoserine in their target site6,7, and analysis of Per phosphorylation in dbt mutants3,8 suggests a role for other kinases. Here we show that the catalytic subunit of Drosophila casein kinase 2 (CK2α) is expressed predominantly in the cytoplasm of key circadian pacemaker neurons. CK2α mutant flies show lengthened circadian period, decreased CK2 activity, and delayed nuclear entry of Per. These effects are probably direct, as CK2α specifically phosphorylates Per in vitro. We propose that CK2 is an evolutionary link between the divergent circadian systems of animals, plants and fungi.
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                    Figure 1: Biochemical activity of wild-type and mutant CK2α.


Figure 2: Drosophila CK2α is primarily expressed in circadian pacemaker cells.


Figure 3: Circadian regulation of Per and Tim in CK2α mutants.


Figure 4: Nuclear entry of Per in homozygous CK2α mutants. +, wild type; T, Tik/Tik homozygotes; R, TikR/TikR homozygotes.


Figure 5: Phosphorylation by CK2α is period-specific.
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