







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Medicine]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature medicine

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 31 May 2009



                    Interferon regulatory factor-2 protects quiescent hematopoietic stem cells from type I interferon–dependent exhaustion

                    	Taku Sato1,2, 
	Nobuyuki Onai1,2, 
	Hiroki Yoshihara3, 
	Fumio Arai3, 
	Toshio Suda3 & 
	…
	Toshiaki Ohteki1,2,4 

Show authors

                    

                    
                        
    Nature Medicine

                        volume 15, pages 696–700 (2009)Cite this article
                    

                    
        
            	
                        5609 Accesses

                    
	
                        324 Citations

                    
	
                            10 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Type I interferons (IFNs), a family of cytokines, orchestrate numerous biological and cellular processes1,2,3. Although it is well known that type I IFNs are essential for establishing the host antiviral state4, their role in hematopoietic homeostasis has not been studied. Here we show that type I IFNs induce proliferation and exhaustion in hematopoietic stem cells (HSCs) and that interferon regulatory factor-2 (IRF2), a transcriptional suppressor of type I IFN signaling5,6, preserves the self-renewal and multilineage differentiation capacity of HSCs. HSCs were substantially less abundant in the bone marrow of Irf2−/− as compared to Irf2+/− mice. Irf2−/− HSCs showed enhanced cell cycling status and failed to produce hematopoietic cells in competitive repopulation assays, and the reconstituting capacity of Irf2−/− HSCs was restored by disabling type I IFN signaling in these cells. In wild-type mice, injection of poly(I:C), an inducer of type I IFN signaling, or IFN-α induced HSC proliferation, and chronic type I IFN signaling further reduced the number of quiescent HSCs. Notably, combined poly(I:C) and 5-fluorouracil (5-FU) treatment allowed exogenous HSC engraftment and hematopoietic reconstitution in WT mice. Our findings provide insight into the molecular basis for the maintenance of HSC quiescence and may lead to improvements in bone marrow transplantation and type I IFN–based therapies for viral infection and cancer.
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                    Figure 1: Reduction of functional HSCs in Irf2−/− mice.[image: ]


Figure 2: Loss of Ifnar1 improves the reconstitution capacity of Irf2−/− HSCs.[image: ]


Figure 3: Type I IFNs directly induce HSC proliferation.[image: ]


Figure 4: Mechanisms underlying type I IFN–induced HSC proliferation.[image: ]
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