





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Zebrafish Dscaml1 is Essential for Retinal Patterning and Function of Oculomotor Subcircuits
  
      Manxiu Ma, Alexandro D. Ramirez, Tong Wang, Rachel L. Roberts, Katherine E. Harmon, David Schoppik, Avirale Sharma, Christopher Kuang, Stephanie L. Goei,  View ORCID ProfileJames A. Gagnon, Steve Zimmerman, Shengdar Q. Tsai, Deepak Reyon, J. Keith Joung, Emre R. F. Aksay, Alexander F. Schier,  View ORCID ProfileY. Albert Pan

  
      doi: https://doi.org/10.1101/658161 

  
  
  

Manxiu Ma 
1Department of Neuroscience and Regenerative Medicine, Medical College of Georgia, Augusta University, Augusta, GA 30912
2Center for Neurobiology Research, Fralin Biomedical Research Institute at Virginia Tech Carilion, Virginia Tech, VA 24016

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


Alexandro D. Ramirez 
3Institute for Computational Biomedicine and the Department of Physiology and Biophysics, Weill Cornell Medical College, New York, New York 10021

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


Tong Wang 
1Department of Neuroscience and Regenerative Medicine, Medical College of Georgia, Augusta University, Augusta, GA 30912

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


Rachel L. Roberts 
1Department of Neuroscience and Regenerative Medicine, Medical College of Georgia, Augusta University, Augusta, GA 30912
4Graduate Program in Neuroscience, Augusta University

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


Katherine E. Harmon 
5Depts. of Otolaryngology, Neuroscience & Physiology, and the Neuroscience Institute, New York University Langone School of Medicine, New York, NY 10016

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


David Schoppik 
5Depts. of Otolaryngology, Neuroscience & Physiology, and the Neuroscience Institute, New York University Langone School of Medicine, New York, NY 10016

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


Avirale Sharma 
1Department of Neuroscience and Regenerative Medicine, Medical College of Georgia, Augusta University, Augusta, GA 30912

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


Christopher Kuang 
1Department of Neuroscience and Regenerative Medicine, Medical College of Georgia, Augusta University, Augusta, GA 30912
6Medical Scholars Program, Augusta University

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


Stephanie L. Goei 
7Department of Ophthalmology, Medical College of Georgia, Augusta University, Augusta, GA 30912

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


James A. Gagnon 
8Department of Molecular and Cellular Biology, Harvard Stem Cell Institute, Center for Brain Science, Harvard University, Cambridge, MA 02138
9School of Biological Sciences, University of Utah, Salt Lake City, Utah 84412

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for James A. Gagnon


Steve Zimmerman 
8Department of Molecular and Cellular Biology, Harvard Stem Cell Institute, Center for Brain Science, Harvard University, Cambridge, MA 02138

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


Shengdar Q. Tsai 
10Molecular Pathology Unit, Center for Computational and Integrative Biology, and Center for Cancer Research, Massachusetts General Hospital, Charlestown, MA 02129
11Department of Pathology, Harvard Medical School, Boston, MA 02115
12Department of Hematology, St. Jude Children’s Research Hospital, Memphis, TN, 38105

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


Deepak Reyon 
10Molecular Pathology Unit, Center for Computational and Integrative Biology, and Center for Cancer Research, Massachusetts General Hospital, Charlestown, MA 02129
11Department of Pathology, Harvard Medical School, Boston, MA 02115
13Editas Medicine, 11 Hurley Street, Cambridge, MA 02142

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


J. Keith Joung 
10Molecular Pathology Unit, Center for Computational and Integrative Biology, and Center for Cancer Research, Massachusetts General Hospital, Charlestown, MA 02129
11Department of Pathology, Harvard Medical School, Boston, MA 02115

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


Emre R. F. Aksay 
3Institute for Computational Biomedicine and the Department of Physiology and Biophysics, Weill Cornell Medical College, New York, New York 10021

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


Alexander F. Schier 
8Department of Molecular and Cellular Biology, Harvard Stem Cell Institute, Center for Brain Science, Harvard University, Cambridge, MA 02138
14The Broad Institute of Massachusetts Institute of Technology and Harvard, Cambridge, MA 02142

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


Y. Albert Pan 
1Department of Neuroscience and Regenerative Medicine, Medical College of Georgia, Augusta University, Augusta, GA 30912
2Center for Neurobiology Research, Fralin Biomedical Research Institute at Virginia Tech Carilion, Virginia Tech, VA 24016

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Y. Albert Pan
	For correspondence: 
yapan@vtc.vt.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Down Syndrome Cell Adhesion Molecules (dscam and dscaml1) are essential regulators of neural circuit assembly, but their roles in vertebrate neural circuit function are still mostly unexplored. We investigated the role of dscaml1 in the zebrafish oculomotor system, where behavior, circuit function, and neuronal activity can be precisely quantified. Loss of zebrafish dscaml1 resulted in deficits in retinal patterning and light adaptation, consistent with its known roles in mammals. Oculomotor analyses showed that mutants have abnormal gaze stabilization, impaired fixation, disconjugation, and faster fatigue. Notably, the saccade and fatigue phenotypes in dscaml1 mutants are reminiscent of human ocular motor apraxia, for which no animal model exists. Two-photon calcium imaging showed that loss of dscaml1 leads to impairment in the saccadic premotor pathway but not the pretectum-vestibular premotor pathway, indicating a subcircuit requirement for dscaml1. Together, we show that dscaml1 has both broad and specific roles in oculomotor circuit function, providing a new animal model to investigate the development of premotor pathways and their associated human ocular disorders.
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