





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Salt-inducible kinase 3 regulates the mammalian circadian clock by destabilizing PER2 protein
  
      Naoto Hayasaka, Arisa Hirano, Yuka Miyoshi, Isao T. Tokuda, Hikari Yoshitane, Junichiro Matsuda, Yoshitaka Fukada

  
      doi: https://doi.org/10.1101/124354 

  
  
  

Naoto Hayasaka 
1Department of Neuroscience II, Research Institute of Environmental Medicine (RIEM), Nagoya University, Furo-Cho, Chikusa-Ku, Nagoya 464-8601, Japan

2PRESTO, Japan Science and Technology Agency (JST), 4-1-8 Honcho, Kawaguchi, Saitama 332-0012, Japan

3Department of Anatomy and Neurobiology, Kindai University Faculty of Medicine, 377-1 Ohno-dai, Osaka-Sayama, Osaka 589-8511, Japan


	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
naotohayasaka@yahoo.co.jp
hayasaka@riem.nagoya-u.ac.jp


Arisa Hirano 
4Department of Biological Sciences, School of Science, The University of Tokyo, 7-3-1 Hongo, Bunkyo-Ku, Tokyo 113-0033, Japan


	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Yuka Miyoshi 
3Department of Anatomy and Neurobiology, Kindai University Faculty of Medicine, 377-1 Ohno-dai, Osaka-Sayama, Osaka 589-8511, Japan


	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Isao T. Tokuda 
5Department of Mechanical Engineering, Ritsumeikan University, 1-1-1 Nojihigashi, Kusatsu, Shiga 525-8577, Japan


	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Hikari Yoshitane 
4Department of Biological Sciences, School of Science, The University of Tokyo, 7-3-1 Hongo, Bunkyo-Ku, Tokyo 113-0033, Japan


	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Junichiro Matsuda 
6Laboratory of Animal Models for Human Diseases, National Institutes of Biomedical Innovation, Health and Nutrition, 7-6-8 Saito-Asagi, Ibaraki, Osaka 567-0085, Japan


	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Yoshitaka Fukada 
4Department of Biological Sciences, School of Science, The University of Tokyo, 7-3-1 Hongo, Bunkyo-Ku, Tokyo 113-0033, Japan


	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
Salt-inducible kinase 3 (SIK3) plays a crucial role in various aspects of metabolism. In the course of investigating metabolic defects in Sik3-deficient mice (Sik3-/-), we observed that circadian rhythmicity of the metabolisms was phase-delayed. Sik3-/- mice also exhibited other circadian abnormalities, including lengthening of the period, impaired entrainment to the light-dark cycle, phase variation in locomotor activities, and aberrant physiological rhythms. Ex vivo suprachiasmatic nucleus slices from Sik3-/- mice exhibited destabilized and desynchronized molecular rhythms among individual neurons. In cultured cells, Sik3-knockdown resulted in abnormal bioluminescence rhythms. Expression levels of PER2, a clock protein, were elevated in Sik3-knockdown cells but down-regulated in Sik3-overexpressing cells, which could be attributed to a phosphorylation-dependent decrease in PER2 protein stability. This was further confirmed by PER2 accumulation in the Sik3-/- fibroblasts and liver. Collectively, SIK3 plays key roles in circadian rhythms by facilitating phosphorylation-dependent PER2 destabilization, either directly or indirectly.
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