





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The Fruit Fly Brain Observatory: from structure to function
  
      Nikul H. Ukani, Chung-Heng Yeh, Adam Tomkins, Yiyin Zhou, Dorian Florescu, Carlos Luna Ortiz, Yu-Chi Huang, Cheng-Te Wang, Paul Richmond, Chung-Chuan Lo, Daniel Coca, Ann-Shyn Chiang, Aurel A. Lazar

  
      doi: https://doi.org/10.1101/092288 

  
  
  

Nikul H. Ukani 
1Department of Electrical Engineering, Columbia University, New York, NY 10027, USA

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


Chung-Heng Yeh 
1Department of Electrical Engineering, Columbia University, New York, NY 10027, USA

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


Adam Tomkins 
2Department of Automatic Control & Systems Engineering, The University of Sheffield, Sheffield, S1 3JD, UK

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


Yiyin Zhou 
1Department of Electrical Engineering, Columbia University, New York, NY 10027, USA

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


Dorian Florescu 
2Department of Automatic Control & Systems Engineering, The University of Sheffield, Sheffield, S1 3JD, UK

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


Carlos Luna Ortiz 
2Department of Automatic Control & Systems Engineering, The University of Sheffield, Sheffield, S1 3JD, UK

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


Yu-Chi Huang 
3Brain Research Center, National Tsing Hua University, Hsinchu 30013, Taiwan
4Institute of Systems Neuroscience, National Tsing Hua University, Hsinchu 30013, Taiwan
5Department of Life Science, National Tsing Hua University, Hsinchu 30013, Taiwan

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


Cheng-Te Wang 
3Brain Research Center, National Tsing Hua University, Hsinchu 30013, Taiwan
4Institute of Systems Neuroscience, National Tsing Hua University, Hsinchu 30013, Taiwan
5Department of Life Science, National Tsing Hua University, Hsinchu 30013, Taiwan

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


Paul Richmond 
6Department of Computer Science, The University of Sheffield, Sheffield, S1 4DP, UK

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


Chung-Chuan Lo 
3Brain Research Center, National Tsing Hua University, Hsinchu 30013, Taiwan
4Institute of Systems Neuroscience, National Tsing Hua University, Hsinchu 30013, Taiwan
5Department of Life Science, National Tsing Hua University, Hsinchu 30013, Taiwan

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


Daniel Coca 
2Department of Automatic Control & Systems Engineering, The University of Sheffield, Sheffield, S1 3JD, UK

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


Ann-Shyn Chiang 
3Brain Research Center, National Tsing Hua University, Hsinchu 30013, Taiwan
5Department of Life Science, National Tsing Hua University, Hsinchu 30013, Taiwan
7Genomics Research Center, Academia Sinica, Nankang, Taipei 11529, Taiwan
8Institute of Physics, Academia Sinica, Nankang, Taipei 11529, Taiwan
9Department of Biomedical Science and Environmental Biology, Kaohsiung Medical University, Kaohsiung 80708, Taiwan
10Kavli Institute for Brain and Mind, University of California, San Diego, La Jolla, California 92093, USA

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


Aurel A. Lazar 
1Department of Electrical Engineering, Columbia University, New York, NY 10027, 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
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Summary
The Fruit Fly Brain Observatory (FFBO) is a collaborative effort between experimentalists, theorists and computational neuroscientists at Columbia University, National Tsing Hua University and Sheffield University with the goal to (i) create an open platform for the emulation and biological validation of fruit fly brain models in health and disease, (ii) standardize tools and methods for graphical rendering, representation and manipulation of brain circuits, (iii) standardize tools for representation of fruit fly brain data and its abstractions and support for natural language queries, (iv) create a focus for the neuroscience community with interests in the fruit fly brain and encourage the sharing of fruit fly brain structural data and executable code worldwide. NeuroNLP and NeuroGFX, two key FFBO applications, aim to address two major challenges, respectively: i) seamlessly integrate structural and genetic data from multiple sources that can be intuitively queried, effectively visualized and extensively manipulated, ii) devise executable brain circuit models anchored in structural data for understanding and developing novel hypotheses about brain function. NeuroNLP enables researchers to use plain English (or other languages) to probe biological data that are integrated into a novel database system, called NeuroArch, that we developed for integrating biological and abstract data models of the fruit fly brain. With powerful 3D graphical visualization, NeuroNLP presents a highly accessible portal for the fruit fly brain data. NeuroGFX provides users highly intuitive tools to execute neural circuit models with Neurokernel, an open-source platform for emulating the fruit fly brain, with full data support from the NeuroArch database and visualization support from an interactive graphical interface. Brain circuits can be configured with high flexibility and investigated on multiple levels, e.g., whole brain, neuropil, and local circuit levels. The FFBO is publicly available and accessible at http://fruitflybrain.org from any modern web browsers, including those running on smartphones.
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