





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Hierarchical progressive learning of cell identities in single-cell data
  
      Lieke Michielsen, Marcel J. T. Reinders,  View ORCID ProfileAhmed Mahfouz

  
      doi: https://doi.org/10.1101/2020.03.27.010124 

  
  
  

Lieke Michielsen 
1Leiden Computational Biology Center, Leiden University Medical Center, Leiden, The Netherlands
2Delft Bioinformatics Laboratory, Delft University of Technology, Delft, The Netherlands
3Department of Human Genetics, Leiden University Medical Center, Leiden, The Netherlands

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


Marcel J. T. Reinders 
1Leiden Computational Biology Center, Leiden University Medical Center, Leiden, The Netherlands
2Delft Bioinformatics Laboratory, Delft University of Technology, Delft, The Netherlands
3Department of Human Genetics, Leiden University Medical Center, Leiden, The Netherlands

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


Ahmed Mahfouz 
1Leiden Computational Biology Center, Leiden University Medical Center, Leiden, The Netherlands
2Delft Bioinformatics Laboratory, Delft University of Technology, Delft, The Netherlands
3Department of Human Genetics, Leiden University Medical Center, Leiden, The Netherlands

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ahmed Mahfouz
	For correspondence: 
a.mahfouz@lumc.nl




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	Data/Code
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Motivation In single-cell RNA-sequencing datasets, cell identification is mainly done manually, which is subjective and time-consuming. As a consequence, most datasets are annotated at a different resolution. This is not surprising as cell populations form a hierarchy, but it can be problematic for downstream analysis or comparison of datasets. Several supervised methods have been developed to overcome the drawbacks of unsupervised learning, but none of these combines the information of multiple datasets and preserves the old definition of the cell populations in each dataset.

Results To overcome these challenges, we developed a hierarchical progressive learning method which automatically finds relationships between populations of multiple datasets and uses this to construct a classification tree. We implemented the tree with a one-class and linear SVM for each node and evaluated the classification performance, including the rejection option, and tree construction. At the moment, choosing between a one-class and linear SVM is a trade-off between the ability of discovering new cell populations and a higher accuracy. Both the one-class and linear SVM also outperform other hierarchical classifiers. Furthermore, we show that it is possible to construct a correct classification tree for immune cells when combining three PBMC datasets and predict the labels of the fourth dataset with high accuracy.

Availability and implementation The pipeline is implemented in Python and available at Github (https://github.com/lcmmichielsen/hierarchicalprogressivelearning).

Contact a.mahfouz{at}lumc.nl


Footnotes
	
https://github.com/lcmmichielsen/hierarchicalprogressivelearning
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