

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	Skip to main content






    


	
	
		
	






	

	

	
	

	

	
		

	
	












			

			





			






	




	


	
	





	








	

	
	
		
		
		
		
		
		
		
		
		
		
		
		
		
	

	
	
		
		
		
	


















	
		
	

	

	
		
	

	







	
		
		
		

		
		
		
		
			
				
				









	
	    












    
    






    
    







    




    






    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    






    
        
    


    
            
            
                
            
            
                
        Add Paper to My Library
        
        

    















	














	
	    







 



	




	







	




































    



			

			
				
				
				
				
				
						
				
				
				
					
						Share:
							
	
	
	


					

					
				
				
				




				
				

    
        
        
        
            

		
		
		
			
				
			
		

		
            

		
		
		
			
				
			
		
			
				
			
		
			
				
			
		
			
				
			
		

		
            

            
        

        
    

    


    




				
				
					

					
					Permalink

						Using these links will ensure access to this page indefinitely

						
							
							Copy URL
						

						
							
								
								Copy DOI
								

							

						
				

				
			

		


		
			
				
				


    
        
    
	
		
		







	
	    





		
		
			[image: lancet-header]
		

	



	
	
		
	

	
	
		
		
	

	
	
		
			Preprints with The Lancet is part of SSRNÂ´s First Look, a place where journals identify content of interest prior to publication. Authors have opted in at submission to The Lancet family of journals to post their preprints on Preprints with The Lancet. The usual SSRN checks and a Lancet-specific check for appropriateness and transparency have been applied. Preprints available here are not Lancet publications or necessarily under review with a Lancet journal. These preprints are early stage research papers that have not been peer-reviewed. The findings should not be used for clinical or public health decision making and should not be presented to a lay audience without highlighting that they are preliminary and have not been peer-reviewed. For more information on this collaboration, see the comments published in The Lancet about the trial period, and our decision to make this a permanent offering, or visit The LancetÂ´s FAQ page, and for any feedback please contact preprints@lancet.com.


		

	

	
	
		




	
	
	Conventional and Plasmacytoid Dendritic Cells Associated with Severe COVID-19: A Study of Integrating GWAS Summary Statistics and Single-Cell RNA-Seq Data

	
    
	

	
	
		
		
			23 Pages
		
		

		Posted: 1 Nov 2022
		
		
		
	

	
			
			
				




	See all articles by Yidi WangYidi Wang
Nanjing Medical University - Department of Epidemiology
Xiangyu Ye
Nanjing Medical University - Department of Epidemiology
Junlan Tu
Nanjing Medical University - Department of Epidemiology
Yixin Zou
Nanjing Medical University - Department of Epidemiology
Amei Zhang
Kunming University of Science and Technology - Faculty of Life Science and Technology
Xueshan Xia
Kunming University of Science and Technology - Faculty of Life Science and Technology
Rongbin Yu
Nanjing Medical University - Department of Epidemiology
Sheng Yang
Nanjing Medical University - Department of Epidemiology
Peng Huang
Nanjing Medical University - Department of Epidemiology


			

			More...
	
	
	
	
	



	
	
	
	
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		Background: Severe coronavirus disease 2019 (COVID-19) has been a critical threat to public health worldwide. Integrating the polygenic information from Genome-wide association study (GWAS) data with single-cell sequencing (scRNA-seq) data could provide further insights into factors associated with infection progression. However, previous integration analysis largely focused on predefined cell-type annotations but overlooked the heterogeneity of individual cells within cell types provided by scRNA-seq.

Methods: GWAS summary statistics and scRNA-seq data on severe COVID-19 were downloaded from the COVID-19 Host Genetics Initiative and the Gene Expression Omnibus (GEO) database, respectively. MAGMA was used to perform a gene-based genetic association analysis and construct a weighted disease gene set. scDRS was to evaluate the association between individual cells with severe COVID-19 and prioritize relevant genes. A series of downstream analyses, including enrichment analysis, gene expression change patterns analysis, and cell-cell communication analysis, was used to explore and confirm the potential functional changes underlying these associations.

Findings: scDRS identified a total of 6,657/130,211 cells (5.11%) significantly associated with severe infection. Genes related to antigen processing and presentation were positively associated with severe infection, while those related to T cells activity and regulation showed negative associations. Severe infection-associated cells are distributed across all cell types. Cell-type-level analysis showed that conventional dendritic cells (cDCs) to plasmacytoid DC (pDCs) were significantly associated with cell types. Genes enriched in IFN-related signaling pathways showed a fluctuated expression in both cDCs and pDCs, while those related to antigen processing and presentation were down-regulated in asymptomatic infection but gradually decreased with aggravation of infection. In addition, the absent of interaction signaling of MHC-II pathway from DCs to CD4+ naÃ¯ve T cell and regulatory T cells (Treg) was observed in asymptomatic infection.

Interpretation: All immune subtypes may have gotten involved in severe COVID-19, and antigen processing and presentation and regulation of T cells activity could be the severe infection-related pathway. Interferon-related functions in cDCs and pDCs and antigen presentation signals from cDCs and pDCs changed across infection states and may play important roles in infection progression, which needed further experiments to prove and dissect the underlying molecular mechanisms.

Funding: This study was made possible by the generous support of the Natural Science Foundation of China [grant number 82173585, 82273741], Natural Science Foundation of Jiangsu Higher Education Institutions of China [grant number 21KJB330005, 22KJB330007], Priority Academic Program Development of Jiangsu Higher Education Institutions, and the Nanjing Major Science and Technology Project [grant number 2021-11005].
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