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    Abstract
Multisensory integration is a prerequisite for effective locomotor control in most animals. Especially the impressive aerial performance of insects relies on rapid and precise integration of multiple sensory modalities that provide feedback on different time scales. In flies, continuous visual signalling from the compound eyes is fused with phasic proprioceptive feedback to ensure precise neural activation of wing steering muscles within narrow temporal phase bands of the stroke cycle. This phase-locked activation relies on mechanoreceptors distributed over wings and gyroscopic halteres. Here we investigate visual steering performance of tethered flying fruit flies with reduced haltere and wing feedback signalling. Using a flight simulator, we evaluated visual object fixation behaviour, optomotor altitude control, and saccadic escape reflexes. The behavioural assays show an antagonistic effect of wing and haltere signalling on visuomotor gain during flight. Compared to controls, suppression of haltere feedback attenuates while suppression of wing feedback enhances the animal’s wing steering range. Our results suggest that the generation of motor commands owing to visual perception is dynamically controlled by proprioception. We outline a potential physiological mechanism based on the biomechanical properties of wing steering muscles and sensory integration processes at the level of motoneurons. Collectively, the findings contribute to our general understanding how moving animals integrate sensory information with dynamically changing temporal structure.


	Abbreviations
	
	C-flies
	control flies
	FWHM
	full width at half maximum
	HI-flies
	haltere-immobilized flies
	HSM
	haltere steering muscles
	PRWV
	proximal radial wing vein
	WBA
	wingbeat amplitude
	Δ WBA
	difference between left and right wingbeat amplitude
	Σ WBA
	sum of left and right wingbeat amplitude
	WBF
	wingbeat frequency
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	wing nerve treated flies
	WSM
	wing steering muscles






  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted December 15, 2015.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Proprioceptive feedback determines visuomotor gain in Drosophila



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Proprioceptive feedback determines visuomotor gain in Drosophila
    

  
      Jan Bartussek, Fritz-Olaf Lehmann

  
      bioRxiv 034371; doi: https://doi.org/10.1101/034371 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Proprioceptive feedback determines visuomotor gain in Drosophila
    

  
      Jan Bartussek, Fritz-Olaf Lehmann

  
      bioRxiv 034371; doi: https://doi.org/10.1101/034371 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Animal Behavior and Cognition




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5169)

	Biochemistry (11608)

	Bioengineering (8663)

	Bioinformatics (28959)

	Biophysics (14832)

	Cancer Biology (11975)

	Cell Biology (17221)

	Clinical Trials (138)

	Developmental Biology (9340)

	Ecology (14058)

	Epidemiology (2067)

	Evolutionary Biology (18174)

	Genetics (12166)

	Genomics (16669)

	Immunology (11758)

	Microbiology (27766)

	Molecular Biology (11429)

	Neuroscience (60326)

	Paleontology (449)

	Pathology (1854)

	Pharmacology and Toxicology (3201)

	Physiology (4896)

	Plant Biology (10301)

	Scientific Communication and Education (1676)

	Synthetic Biology (2856)

	Systems Biology (7306)

	Zoology (1626)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  