





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Discovering Novel Cell Types across Heterogeneous Single-cell Experiments
  
       View ORCID ProfileMaria Brbić,  View ORCID ProfileMarinka Zitnik, Sheng Wang, Angela O. Pisco,  View ORCID ProfileRuss B. Altman,  View ORCID ProfileSpyros Darmanis,  View ORCID ProfileJure Leskovec

  
      doi: https://doi.org/10.1101/2020.02.25.960302 

  
  
  

Maria Brbić 
1Department of Computer Science, Stanford University, Stanford, CA 94305, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Maria Brbić


Marinka Zitnik 
2Department of Biomedical Informatics, Harvard University, Boston, MA 02115, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Marinka Zitnik


Sheng Wang 
3Department of Bioengineering, Stanford University, Stanford, CA 94305, USA

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


Angela O. Pisco 
4Chan Zuckerberg Biohub, San Francisco, CA 94158, USA

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


Russ B. Altman 
3Department of Bioengineering, Stanford University, Stanford, CA 94305, USA
4Chan Zuckerberg Biohub, San Francisco, CA 94158, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Russ B. Altman


Spyros Darmanis 
4Chan Zuckerberg Biohub, San Francisco, CA 94158, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Spyros Darmanis


Jure Leskovec 
1Department of Computer Science, Stanford University, Stanford, CA 94305, USA
4Chan Zuckerberg Biohub, San Francisco, CA 94158, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jure Leskovec
	For correspondence: 
jure@cs.stanford.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Although tremendous effort has been put into cell type annotation and classification, identification of previously uncharacterized cell types in heterogeneous single-cell RNA-seq data remains a challenge. Here we present MARS, a meta-learning approach for identifying and annotating known as well as novel cell types. MARS overcomes the heterogeneity of cell types by transferring latent cell representations across multiple datasets. MARS uses deep learning to learn a cell embedding function as well as a set of landmarks in the cell embedding space. The method annotates cells by probabilistically defining a cell type based on nearest landmarks in the embedding space. MARS has a unique ability to discover cell types that have never been seen before and annotate experiments that are yet unannotated. We apply MARS to a large aging cell atlas of 23 tissues covering the life span of a mouse. MARS accurately identifies cell types, even when it has never seen them before. Further, the method automatically generates interpretable names for novel cell types. Remarkably, MARS estimates meaningful cell-type-specific signatures of aging and visualizes them as trajectories reflecting temporal relationships of cells in a tissue.
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