





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Model-based cell clustering and population tracking for time-series flow cytometry data
  
      Kodai Minoura, Ko Abe, Yuka Maeda, Hiroyoshi Nishikawa,  View ORCID ProfileTeppei Shimamura

  
      doi: https://doi.org/10.1101/690081 

  
  
  

Kodai Minoura 
1Division of Systems Biology, Graduate School of Medicine, Nagoya University, 65 Trumumai-cho, Showa-ku, 4668550 Nagoya, Japan
2Division of Immunology, Graduate School of Medicine, Nagoya University, 65 Trumumai-cho, Showa-ku, 4668550 Nagoya, Japan

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


Ko Abe 
1Division of Systems Biology, Graduate School of Medicine, Nagoya University, 65 Trumumai-cho, Showa-ku, 4668550 Nagoya, Japan

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


Yuka Maeda 
3Division of Cancer Immunology, Research Institute/EPOC, National Cancer Center, 1040045/2778577 Tokyo/Chiba, Japan

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


Hiroyoshi Nishikawa 
2Division of Immunology, Graduate School of Medicine, Nagoya University, 65 Trumumai-cho, Showa-ku, 4668550 Nagoya, Japan
3Division of Cancer Immunology, Research Institute/EPOC, National Cancer Center, 1040045/2778577 Tokyo/Chiba, Japan

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


Teppei Shimamura 
1Division of Systems Biology, Graduate School of Medicine, Nagoya University, 65 Trumumai-cho, Showa-ku, 4668550 Nagoya, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Teppei Shimamura
	For correspondence: 
shimamura@med.nagoya-u.ac.jp




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Motivation Modern flow cytometry technology has enabled the simultaneous analysis of multiple cell markers at the single-cell level, and it is widely used in a broad field of research. The detection of cell populations in flow cytometry data has long been dependent on “manual gating” by visual inspection. Recently, numerous software have been developed for automatic, computationally guided detection of cell populations; however, they are not designed for time-series flow cytometry data. Time-series flow cytometry data are indispensable for investigating the dynamics of cell populations that could not be elucidated by static time-point analysis.
Therefore, there is a great need for tools to systematically analyze time-series flow cytometry data.

Results We propose a simple and efficient statistical framework, named CYBERTRACK (CYtometry-Based Estimation and Reasoning for TRACKing cell populations), to perform clustering and cell population tracking for time-series flow cytometry data. CYBERTRACK assumes that flow cytometry data are generated from a multivariate Gaussian mixture distribution with its mixture proportion at the current time dependent on that at a previous timepoint. Using simulation data, we evaluate the performance of CYBERTRACK when estimating parameters for a multivariate Gaussian mixture distribution, tracking time-dependent transitions of mixture proportions, and detecting change-points in the overall mixture proportion. The CYBERTRACK performance is validated using two real flow cytometry datasets, which demonstrate that the population dynamics detected by CYBERTRACK are consistent with our prior knowledge of lymphocyte behavior.

Conclusions Our results indicate that CYBERTRACK offers better understandings of time-dependent cell population dynamics to cytometry users by systematically analyzing time-series flow cytometry data.
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