





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Low basal expression and slow induction of IFITM3 puts immune cells at risk of influenza A infection
  
      Dannielle Wellington, Zixi Yin, Liwei Zhang, Jessica Forbester, Kerry Kite, Henry Laurenson-Schafer, Shokouh Makvandi-Nejad, Boquan Jin, Emma Bowes, Krishnageetha Manoharan, David Maldonado-Perez, Clare Verill, Ian Humphreys, Tao Dong

  
      doi: https://doi.org/10.1101/2019.12.20.885590 

  
  
  

Dannielle Wellington 
1MRC Human Immunology Unit, MRC Weatherall Institute of Molecular Medicine, Radcliffe Department of Medicine, Oxford University, Oxford OX3 9DS, UK
2Chinese Academy of Medical Sciences (CAMS) Oxford Institute, Nuffield Department of Medicine, Oxford University, OX3 7BN, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
dannielle.wellington@rdm.ox.ac.uk
tao.dong@imm.ox.ac.uk


Zixi Yin 
1MRC Human Immunology Unit, MRC Weatherall Institute of Molecular Medicine, Radcliffe Department of Medicine, Oxford University, Oxford OX3 9DS, UK
2Chinese Academy of Medical Sciences (CAMS) Oxford Institute, Nuffield Department of Medicine, Oxford University, OX3 7BN, UK

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


Liwei Zhang 
1MRC Human Immunology Unit, MRC Weatherall Institute of Molecular Medicine, Radcliffe Department of Medicine, Oxford University, Oxford OX3 9DS, UK

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


Jessica Forbester 
1MRC Human Immunology Unit, MRC Weatherall Institute of Molecular Medicine, Radcliffe Department of Medicine, Oxford University, Oxford OX3 9DS, UK
3Division of Infection and Immunity/Systems Immunity University Research Institute, Cardiff University, Cardiff, CF14 4XN, UK

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


Kerry Kite 
1MRC Human Immunology Unit, MRC Weatherall Institute of Molecular Medicine, Radcliffe Department of Medicine, Oxford University, Oxford OX3 9DS, UK

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


Henry Laurenson-Schafer 
1MRC Human Immunology Unit, MRC Weatherall Institute of Molecular Medicine, Radcliffe Department of Medicine, Oxford University, Oxford OX3 9DS, UK

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


Shokouh Makvandi-Nejad 
1MRC Human Immunology Unit, MRC Weatherall Institute of Molecular Medicine, Radcliffe Department of Medicine, Oxford University, Oxford OX3 9DS, UK

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


Boquan Jin 
4Fourth Military Medical University, Xian, China

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


Emma Bowes 
5Oxford Radcliffe Biobank, Nuffield Department of Surgical Sciences, Oxford University, Oxford OX3 9DU, UK

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


Krishnageetha Manoharan 
5Oxford Radcliffe Biobank, Nuffield Department of Surgical Sciences, Oxford University, Oxford OX3 9DU, UK

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


David Maldonado-Perez 
5Oxford Radcliffe Biobank, Nuffield Department of Surgical Sciences, Oxford University, Oxford OX3 9DU, UK

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


Clare Verill 
5Oxford Radcliffe Biobank, Nuffield Department of Surgical Sciences, Oxford University, Oxford OX3 9DU, UK

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


Ian Humphreys 
3Division of Infection and Immunity/Systems Immunity University Research Institute, Cardiff University, Cardiff, CF14 4XN, UK

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


Tao Dong 
1MRC Human Immunology Unit, MRC Weatherall Institute of Molecular Medicine, Radcliffe Department of Medicine, Oxford University, Oxford OX3 9DS, UK
2Chinese Academy of Medical Sciences (CAMS) Oxford Institute, Nuffield Department of Medicine, Oxford University, OX3 7BN, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
dannielle.wellington@rdm.ox.ac.uk
tao.dong@imm.ox.ac.uk




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The interferon-induced transmembrane protein, IFITM3, has been shown to restrict influenza virus infection in murine and in vitro settings for ten years, but no explanation has been found to explain why this virus infection is so highly contagious and infects most individuals it comes in contact with. We confirm that the expression level of IFITM3 plays a role in determining the level of viral infection through manipulation of IFITM3 levels with interferon (IFN) stimulation and overexpression systems. Low basal expression may put some immune cells, including lymphocytes and lung-resident macrophages, at risk of influenza virus infection. Investigating the induction of IFITM3 by IFN, we find a strong preference for Type I IFN in IFITM3 induction in both cell lines and primary human cells. While myeloid cells can increase expression following stimulation by Type I IFN, lymphocytes show minimal induction of IFITM3 following IFN stimulation, suggesting that they are always at risk of viral infection. Surprisingly, we found that the time it takes for maximal induction of IFITM3 is relatively slow for an interferon-stimulated gene at around 36 hours. Low basal expression and slow induction of IFITM3 could increase the risk of influenza virus infection in selected immune cells.
Importance Influenza virus infection remains one of the top ten threats to global health, causing significant deaths and hospitalisations across the world each year. Understanding mechanisms for controlling influenza virus infection remain a priority. The interferon-induced transmembrane protein IFITM3 can restrict influenza infection by limiting replication of the virus. The precise mechanisms of how IFITM3 reduced replication of influenza are unknown, although it is predicted to prevent release of viral contents into the cytosol by preventing pore formation on the endosomal compartments where it is suggested to reside. Here we have shown that the expression level of IFITM3 is important in determining the control of influenza virus infection. We find an expression pattern for IFITM3 that varies based on cell type, tissue locality, differentiation state and cell naivety, all of which highlights cells that may be at the highest risk of influenza infection.


Footnotes
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