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      Abstract

      
    

  
      Zebrafish larvae show characteristic prey capture behavior in response to small moving objects. The neural mechanism used to recognize objects as prey remains largely unknown. We devised a machine learning behavior classification system to quantify hunting kinematics in semi-restrained animals exposed to a range of virtual stimuli. Two-photon calcium imaging revealed a small visual area, AF7, which was activated specifically by the optimal prey stimulus. This pretectal region is innervated by two types of retinal ganglion cells, which also send collaterals to the optic tectum. Laser ablation of AF7 markedly reduced prey capture behavior. We identified neurons with arbors in AF7 and found that they projected to multiple  sensory and premotor areas: the optic tectum, the nucleus of the medial longitudinal fasciculus (nMLF) and the hindbrain. These findings indicate that computations in the retina give rise to a visual stream which transforms sensory information into a directed prey capture response.






  





                
                    
  Add a comment
  + Open annotations. The current annotation count on this page is being calculated.



                
                    

    
      Article and author information

      
    

  
      Author details

	

  Julia L Semmelhack


    
        Department of Genes, Circuits and Behavior, Max Planck Institute of Neurobiology, Martinsried, Germany
    
    
        Competing interests

        The authors declare that no competing interests exist.
    







	

  Joseph C Donovan


    
        Department of Genes, Circuits and Behavior, Max Planck Institute of Neurobiology, Martinsried, Germany
    
    
        Competing interests

        The authors declare that no competing interests exist.
    







	

  Tod R Thiele


    
        Department of Genes, Circuits and Behavior, Max Planck Institute of Neurobiology, Martinsried, Germany
    
    
        Competing interests

        The authors declare that no competing interests exist.
    







	

  Enrico Kuehn


    
        Department of Genes, Circuits and Behavior, Max Planck Institute of Neurobiology, Martinsried, Germany
    
    
        Competing interests

        The authors declare that no competing interests exist.
    







	

  Eva Laurell


    
        Department of Genes, Circuits and Behavior, Max Planck Institute of Neurobiology, Martinsried, Germany
    
    
        Competing interests

        The authors declare that no competing interests exist.
    







	

  Herwig Baier


    
        Department of Genes, Circuits and Behavior, Max Planck Institute of Neurobiology, Martinsried, Germany
    
    
        For correspondence

        hbaier@neuro.mpg.de
    
    
        Competing interests

        The authors declare that no competing interests exist.
    











    
      Reviewing Editor

      
    

  
      
    	Ole Kiehn, Karolinska Institute, Sweden









  





    
      Ethics

      
    

  
      Animal experimentation: All animal procedures conformed to the institutional guidelines of the Max Planck Society and the local government (Regierung von Oberbayern). The protocol (55.2-1-54-2532-101-12) was approved by the Regierung Oberbayern.






  





    
      Version history

      
    

  
      
    	Received: September 23, 2014
	Accepted: December 8, 2014
	Accepted Manuscript published: December 9, 2014 (version 1)
	Accepted Manuscript updated: December 12, 2014 (version 2)
	Version of Record published: January 2, 2015 (version 3)









  





    
      Copyright

      
    

  
      © 2014, Semmelhack et al.
This article is distributed under the terms of the Creative Commons Attribution License permitting unrestricted use and redistribution provided that the original author and source are credited.





  








  





                
                    

    
      Metrics

      
    

  
      	
      	
          7,977
        
	
          Page views
        


    
	
      	
          1,422
        
	
          Downloads
        


    
	
      	
          125
        
	
          Citations
        


    








Article citation count generated by polling the highest count across the following sources: Scopus, Crossref, PubMed Central.






  





                
                    

    
      Download links

      
    

  
      
  A two-part list of links to download the article, or parts of the article, in various formats.


    
      Downloads (link to download the article as PDF)



      	


                  Article PDF


            


    

    
      Open citations (links to open the citations from this article in various online reference manager services)



      	


                  Mendeley


            
	


                  


            


    

    
      Cite this article (links to download the citations from this article in formats compatible with various reference manager tools)


        
    	
          Julia L Semmelhack
	
          Joseph C Donovan
	
          Tod R Thiele
	
          Enrico Kuehn
	
          Eva Laurell
	
          Herwig Baier


    (2014)



      A dedicated visual pathway for prey detection in larval zebrafish




    eLife 3:e04878.


    
      https://doi.org/10.7554/eLife.04878
    








      	


                  Download BibTeX


            
	


                  Download .RIS


            


    









  





                
                    

    
      Share this article

      
    

  
      
    
  https://doi.org/10.7554/eLife.04878
    


	
    
      
          
              
              
          
      
    
  
	
    
      
        
            
            
        
      
    
  
	
    
      
          
              
                  
                  
              
          
      
    
  
	
    
      
        
            
                
                
            
        
    
    
  
	
    
      
          
              
                  
                  
              
          
      
    
  
	
    
      
          
              
                  
                  
              
          
      
    
  








  





                
                    


  


    
      Categories and tags

      	
            Research Article
	
            Neuroscience


    


    
      Research organism

      	
            Zebrafish


    


  





                
                
            
        

        


        
    





    

        
            

    
    
        

  

    

        
          Further reading

        


      	
            

              
              
                  	Cell Biology
	Neuroscience


              
                
                  
                    KIS counteracts PTBP2 and regulates alternative exon usage in neurons
                  

                

              
                  Marcos Moreno-Aguilera, Alba M Neher ... Carme Gallego

              
                  
                    
                    
                        Research Article
                    
                    
                        
                         Apr 10, 2024
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                Autism spectrum disorder (ASD) is defined by common behavioral characteristics, raising the possibility of shared pathogenic mechanisms. Yet, vast clinical and etiological heterogeneity suggests personalized phenotypes. Surprisingly, our iPSC studies find that six individuals from two distinct ASD subtypes, idiopathic and 16p11.2 deletion, have common reductions in neural precursor cell (NPC) neurite outgrowth and migration even though whole genome sequencing demonstrates no genetic overlap between the datasets. To identify signaling differences that may contribute to these developmental defects, an unbiased phospho-(p)-proteome screen was performed. Surprisingly despite the genetic heterogeneity, hundreds of shared p-peptides were identified between autism subtypes including the mTOR pathway. mTOR signaling alterations were confirmed in all NPCs across both ASD subtypes, and mTOR modulation rescued ASD phenotypes and reproduced autism NPC-associated phenotypes in control NPCs. Thus, our studies demonstrate that genetically distinct ASD subtypes have common defects in neurite outgrowth and migration which are driven by the shared pathogenic mechanism of mTOR signaling dysregulation.
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                Visual detection is a fundamental natural task. Detection becomes more challenging as the similarity between the target and the background in which it is embedded increases, a phenomenon termed ‘similarity masking’. To test the hypothesis that V1 contributes to similarity masking, we used voltage sensitive dye imaging (VSDI) to measure V1 population responses while macaque monkeys performed a detection task under varying levels of target-background similarity. Paradoxically, we find that during an initial transient phase, V1 responses to the target are enhanced, rather than suppressed, by target-background similarity. This effect reverses in the second phase of the response, so that in this phase V1 signals are positively correlated with the behavioral effect of similarity. Finally, we show that a simple model with delayed divisive normalization can qualitatively account for our findings. Overall, our results support the hypothesis that a nonlinear gain control mechanism in V1 contributes to perceptual similarity masking.
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