





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Noninvasive sleep monitoring in large-scale screening of knock-out mice reveals novel sleep-related genes
  
      Shreyas S. Joshi, Mansi Sethi, Martin Striz, Neil Cole, James M. Denegre, Jennifer Ryan, Michael E. Lhamon, Anuj Agarwal, Steve Murray, Robert E. Braun, David W. Fardo,  View ORCID ProfileVivek Kumar, Kevin D. Donohue, Sridhar Sunderam, Elissa J. Chesler, Karen L. Svenson, Bruce F. O’Hara

  
      doi: https://doi.org/10.1101/517680 

  
  
  

Shreyas S. Joshi 
1Dept. of Biology, University of Kentucky, Lexington, KY 40506, USA,

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


Mansi Sethi 
1Dept. of Biology, University of Kentucky, Lexington, KY 40506, USA,

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


Martin Striz 
1Dept. of Biology, University of Kentucky, Lexington, KY 40506, USA,

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


Neil Cole 
2The Jackson Laboratory, Bar Harbor, ME 04609, USA,

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


James M. Denegre 
2The Jackson Laboratory, Bar Harbor, ME 04609, USA,

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


Jennifer Ryan 
2The Jackson Laboratory, Bar Harbor, ME 04609, USA,

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


Michael E. Lhamon 
3Signal solutions, LLC, Lexington, KY 40503, USA,

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


Anuj Agarwal 
3Signal solutions, LLC, Lexington, KY 40503, USA,

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


Steve Murray 
2The Jackson Laboratory, Bar Harbor, ME 04609, USA,

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


Robert E. Braun 
2The Jackson Laboratory, Bar Harbor, ME 04609, USA,

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


David W. Fardo 
4Dept. of Biostatistics, University of Kentucky, Lexington, KY 40536, USA,

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


Vivek Kumar 
2The Jackson Laboratory, Bar Harbor, ME 04609, USA,

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Vivek Kumar


Kevin D. Donohue 
3Signal solutions, LLC, Lexington, KY 40503, USA,
5Dept. of Electrical and Computer Engineering, University of Kentucky, Lexington, KY 40506, USA.

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


Sridhar Sunderam 
6Dept. of Biomedical Engineering, University of Kentucky, Lexington, KY 40506, USA.

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


Elissa J. Chesler 
2The Jackson Laboratory, Bar Harbor, ME 04609, USA,

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


Karen L. Svenson 
2The Jackson Laboratory, Bar Harbor, ME 04609, USA,

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


Bruce F. O’Hara 
1Dept. of Biology, University of Kentucky, Lexington, KY 40506, USA,
3Signal solutions, LLC, Lexington, KY 40503, USA,

	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


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Sleep is a critical process that is well-conserved across mammalian species, and perhaps most animals, yet its functions and underlying mechanisms remain poorly understood. Identification of genes and pathways that can influence sleep may shed new light on these functions. Genomic screens enable the detection of previously unsuspected molecular processes that influence sleep. In this study, we report results from a large-scale phenotyping study of sleep-wake parameters for a population of single-gene knockout mice. Sleep-wake parameters were measured using a high throughput, non-invasive piezoelectric system called PiezoSleep. Knockout mice generated on a C57BL6/N (B6N) background were monitored for sleep and wake parameters for five days. By analyzing data from over 6000 mice representing 343 single gene knockout lines, we identified 122 genes influencing traits like sleep duration and bout length that have not been previously implicated in sleep, including those that affect sleep only during a specific circadian phase. PiezoSleep also allows assessment of breath rates during sleep and this was integrated as a supplemental tool in identifying aberrant physiology in these knockout lines. Sex differences were evident in both normal and altered sleep behavior. Through a combination of genetic and phenotypic associations, and known QTLs for sleep, we propose a set of candidate genes playing specific roles in sleep. The high “hit rate” demonstrates that many genes can alter normal sleep behaviors through a variety of mechanisms. Further investigation of these genes may provide insight into the pathways regulating sleep, functional aspects of sleep, or indirect potentially pathological processes that alter normal sleep.
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