

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	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: puc-header]
			
		

	



	
	
		
	

	
	
		
		
	

	
	

	
	
		




	
	
	Intranasal Pediatric Parainfluenza Virus-Vectored SARS-CoV-2 Vaccine Candidate Is Protective in Macaques

	 
		
			
			
			
			
				Cell
			
		

	
    
	

	
	
		
		
			55 Pages
		
		

		Posted: 26 May 2022
		
		
		
			Publication Status: Published
		
	

	
			
			
				




	See all articles by Cyril Le NouenCyril Le Nouen
National Institutes of Health - RNA Viruses Section	
Christine  E. Nelson
National Institutes of Health - T Lymphocyte Biology Section
Xueqiao Liu
National Institutes of Health - RNA Viruses Section	
Hong-Su Park
National Institutes of Health - RNA Viruses Section	
Yumiko Matsuoka
National Institutes of Health - RNA Viruses Section	
Cindy Luongo
National Institutes of Health - RNA Viruses Section	
Celia Santos
National Institutes of Health - RNA Viruses Section	
Lijuan Yang
National Institutes of Health - RNA Viruses Section	
Richard Herbert
National Institutes of Health - Experimental Primate Virology Section
Ashley Castens
National Institutes of Health - Experimental Primate Virology Section
Ian  N. Moore
National Institutes of Health - Comparative Medicine Branch
Temeri Wilder-Kofie
National Institutes of Health - Comparative Medicine Branch
Rashida Moore
National Institutes of Health - Comparative Medicine Branch
April Walker
National Institutes of Health - Tuberculosis Imaging Program
Peng Zhang
National Institutes of Health - Viral Pathogenesis Section
Paolo Lusso
National Institutes of Health - Viral Pathogenesis Section
Reed  F. Johnson
National Institutes of Health - SARS-CoV-2 Virology Core
Nicole  L. Garza
National Institutes of Health - SARS-CoV-2 Virology Core
Laura  E. Via
National Institutes of Health - Tuberculosis Imaging Program
Shirin Munir
National Institutes of Health - RNA Viruses Section	
Daniel Barber
National Institutes of Health - T Lymphocyte Biology Section
Ursula  J. Buchholz
National Institutes of Health - RNA Viruses Section


			

			More...
	
	
	
	
	



	
	
	
	
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		Pediatric SARS-CoV-2 vaccines are needed that elicit immunity directly in the airways, as well as systemically. Building on pediatric parainfluenza virus vaccines in clinical development, we generated a live-attenuated parainfluenza virus-vectored vaccine candidate expressing SARS-CoV-2 prefusion-stabilized spike (S) protein (B/HPIV3/S-6P) and evaluated its immunogenicity and protective efficacy in rhesus macaques. A single intranasal/intratracheal dose of B/HPIV3/S-6P induced strong S-specific airway mucosal IgA and IgG responses. High levels of S-specific antibodies were also induced in serum, which efficiently neutralized SARS-CoV-2 variants of concern. Furthermore, B/HPIV3/S-6P induced robust systemic and pulmonary S-specific CD4+ and CD8+ T-cell responses, including tissue-resident memory cells in lungs. Following challenge, SARS-CoV-2 replication was undetectable in airways and lung tissues of immunized macaques. B/HPIV3/S-6P will be evaluated clinically as pediatric intranasal SARS-CoV-2/parainfluenza virus type 3 vaccine.

Funding Information: This research was supported by the Intramural Research Program of the NIAID, NIH (Project 464 number ZIA AI001298-01). 
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Ethical Approval: All animal studies were approved by the NIAID Animal Care and Use Committee. De-identified human plasma from SARS-CoV-2 convalescent donors exempt from IRB review.
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