





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Dissociation protocols used for sarcoma tissues bias the transcriptome observed in single-cell and single-nucleus RNA sequencing
  
       View ORCID ProfileDanh D. Truong, Salah-Eddine Lamhamedi-Cherradi,  View ORCID ProfileRobert W. Porter,  View ORCID ProfileSandhya Krishnan, Jyothishmathi Swaminathan, Amber L. Gibson, Alexander J. Lazar, John A. Livingston, Vidya Gopalakrishnan, Nancy Gordon, Najat C. Daw, Richard Gorlick,  View ORCID ProfileJoseph A. Ludwig

  
      doi: https://doi.org/10.1101/2022.01.21.476982 

  
  
  

Danh D. Truong 
1Sarcoma Medical Oncology department, The University of Texas MD Anderson Cancer Center, Houston, Texas 77005

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Danh D. Truong


Salah-Eddine Lamhamedi-Cherradi 
1Sarcoma Medical Oncology department, The University of Texas MD Anderson Cancer Center, Houston, Texas 77005

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


Robert W. Porter 
1Sarcoma Medical Oncology department, The University of Texas MD Anderson Cancer Center, Houston, Texas 77005

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Robert W. Porter


Sandhya Krishnan 
1Sarcoma Medical Oncology department, The University of Texas MD Anderson Cancer Center, Houston, Texas 77005

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sandhya Krishnan


Jyothishmathi Swaminathan 
2Division of Pediatrics, The University of Texas MD Anderson Cancer Center, Houston, Texas 77005

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


Amber L. Gibson 
2Division of Pediatrics, The University of Texas MD Anderson Cancer Center, Houston, Texas 77005

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


Alexander J. Lazar 
3Division of Pathology, The University of Texas MD Anderson Cancer Center, Houston, Texas 77005

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


John A. Livingston 
1Sarcoma Medical Oncology department, The University of Texas MD Anderson Cancer Center, Houston, Texas 77005

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


Vidya Gopalakrishnan 
2Division of Pediatrics, The University of Texas MD Anderson Cancer Center, Houston, Texas 77005

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


Nancy Gordon 
2Division of Pediatrics, The University of Texas MD Anderson Cancer Center, Houston, Texas 77005

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


Najat C. Daw 
2Division of Pediatrics, The University of Texas MD Anderson Cancer Center, Houston, Texas 77005

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


Richard Gorlick 
2Division of Pediatrics, The University of Texas MD Anderson Cancer Center, Houston, Texas 77005

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


Joseph A. Ludwig 
1Sarcoma Medical Oncology department, The University of Texas MD Anderson Cancer Center, Houston, Texas 77005

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Joseph A. Ludwig
	For correspondence: 
jaludwig@mdanderson.org




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Background Single-cell RNA-seq has emerged as an innovative technology used to study complex tissues and characterize cell types, states, and lineages at a single-cell level. Rapid adoption of this technology has led to a flurry of research creating single-cell atlases for many organs, cancers, and developmental models. Despite the tremendous success of this technology, sarcomas, rare cancers of mesenchymal origin, have not yet widely benefited from the adoption of single-cell RNA-seq. Due to their rarity, obtaining fresh clinical specimens is challenging. Single-nucleus RNA-seq could remove limitations from obtaining fresh tissue and enable immediate processing of archival tissue. However, biases may exist during dissociation of either fresh or frozen specimens that can hinder reproducible results and introduce technical or biological artifacts.

Results To address these questions, we systematically assessed dissociation methods across different sarcoma subtypes. Here, we compare gene expression from single-cell and single-nucleus RNA-sequencing of 125,831 whole-cells and nuclei from Ewing’s sarcoma, desmoplastic small round cell tumor, and osteosarcoma patient-derived xenografts. We detected warm dissociation artifacts from single-cell samples and gene length bias in single-nucleus samples. Classic sarcoma gene signatures were observed regardless of dissociation method. Finally, we show that dissociation method biases can be computationally corrected.

Conclusions We highlighted transcriptional biases, including warm dissociation and gene-length biases, introduced by any dissociation method for various sarcoma subtypes. This work will inform researchers on choice of dissociation method and careful interpretation of data due to dissociation biases.
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