





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        An in vitro neurogenetics platform for precision disease modeling in the mouse
  
      Daniel E. Cortes, Mélanie Escudero, Arojit Mitra, Austin C. Korgan, Alyssa Edwards, Kristen M.S. O’Connell,  View ORCID ProfileLaura G. Reinholdt, Martin F. Pera

  
      doi: https://doi.org/10.1101/2022.01.21.477242 

  
  
  

Daniel E. Cortes 
The Jackson Laboratory Bar Harbor ME 04660 USA

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


Mélanie Escudero 
The Jackson Laboratory Bar Harbor ME 04660 USA

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


Arojit Mitra 
The Jackson Laboratory Bar Harbor ME 04660 USA

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


Austin C. Korgan 
The Jackson Laboratory Bar Harbor ME 04660 USA

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


Alyssa Edwards 
The Jackson Laboratory Bar Harbor ME 04660 USA

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


Kristen M.S. O’Connell 
The Jackson Laboratory Bar Harbor ME 04660 USA

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


Laura G. Reinholdt 
The Jackson Laboratory Bar Harbor ME 04660 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Laura G. Reinholdt


Martin F. Pera 
The Jackson Laboratory Bar Harbor ME 04660 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
martin.pera@jax.org




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Summary
The mouse is often the model of choice for genetic analysis of neurological disorders, but the introduction of disease mutations into a single inbred strain sometimes fails to yield phenotypes relevant to human disease. Interrogating genetically diverse panels of mice can identify better models of human sensitivity and resistance to candidate disease variants. We developed an in vitro methodology for modeling multiple stages of central nervous system development using a panel of genetically diverse mouse embryonic stem cell lines. Chemical knockdown of the neurodevelopmental gene Dyrk1a demonstrated profound strain differences in the cellular response to the ablation of DYRK1A activity throughout development in vitro. Responsive strains showed in vitro developmental defects consistent with observations in vivo on Dyrk1a knockout mice, and transcriptomic analysis of sensitive and resistant cell strain backgrounds successfully identified key molecular pathways in neural development known to be associated with Dyrk1a haploinsufficiency in vivo. Thus, we demonstrate that high throughput comparative phenotype analysis of differentiated cells from human and genetically diverse mouse pluripotent stem cells bearing disease mutations can provide a facile route to identification of optimal mouse strains for precision disease modeling in vivo.
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