







    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

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 24 February 2013



                    CXCL12 in early mesenchymal progenitors is required for haematopoietic stem-cell maintenance

                    	Adam Greenbaum1Â na1, 
	Yen-Michael S. Hsu2Â na1, 
	Ryan B. Day1, 
	Laura G. Schuettpelz3, 
	Matthew J. Christopher1, 
	Joshua N. Borgerding1, 
	Takashi Nagasawa4,5 & 
	â€¦
	Daniel C. Link1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 495,Â pages 227â€“230 (2013)Cite this article
                    

                    
        
            	
                        34k Accesses

                    
	
                        968 Citations

                    
	
                            29 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Stem-cell niche


    


                
    
    

    
    

                
            


        
            Abstract
Haematopoietic stem cells (HSCs) primarily reside in the bone marrow where signals generated by stromal cells regulate their self-renewal, proliferation and trafficking. Endosteal osteoblasts1,2 and perivascular stromal cells including endothelial cells3, CXCL12-abundant reticular cells4,5, leptin-receptor-positive stromal cells6, and nestinâ€“green fluorescent protein (GFP)-positive mesenchymal progenitors7 have all been implicated in HSC maintenance. However, it is unclear whether specific haematopoietic progenitor cell (HPC) subsets reside in distinct niches defined by the surrounding stromal cells and the regulatory molecules they produce. CXCL12 (chemokine (Câ€“Xâ€“C motif) ligand 12) regulates both HSCs and lymphoid progenitors and is expressed by all of these stromal cell populations7,8,9,10,11. Here we selectively deleted Cxcl12 from candidate niche stromal cell populations and characterized the effect on HPCs. Deletion of Cxcl12 from mineralizing osteoblasts has no effect on HSCs or lymphoid progenitors. Deletion of Cxcl12 from osterix-expressing stromal cells, which include CXCL12-abundant reticular cells and osteoblasts, results in constitutive HPC mobilization and a loss of B-lymphoid progenitors, but HSC function is normal. Cxcl12 deletion from endothelial cells results in a modest loss of long-term repopulating activity. Strikingly, deletion of Cxcl12 from nestin-negative mesenchymal progenitors using Prx1â€“cre (Prx1 also known as Prrx1) is associated with a marked loss of HSCs, long-term repopulating activity, HSC quiescence and common lymphoid progenitors. These data suggest that osterix-expressing stromal cells comprise a distinct niche that supports B-lymphoid progenitors and retains HPCs in the bone marrow, and that expression of CXCL12 from stromal cells in the perivascular region, including endothelial cells and mesenchymal progenitors, supports HSCs.
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                    Figure 1: 
                        Targeting 
                        Cxcl12
                         deletion in bone marrow stromal cell populations.
                      


Figure 2: 
                        Deletion of 
                        Cxcl12
                         in defined stromal cell population results in the selective loss of HSCs and lymphoid progenitors.
                      


Figure 3: 
                        Deletion of 
                        Cxcl12
                         in defined stromal cell populations results in HPC mobilization and a selective loss of repopulating activity and HSC quiescence.
                      


Figure 4: 
                        Prx1â€“cre
                         differentially targets a PDGFRÎ±
                        +
                        SCA1
                        +
                         CXCL12-expressing mesenchymal progenitor cell population.
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        Editorial Summary
Multiple stem cell niches in bone marrow
The chemokine CXCL12 has an important role in maintaining haematopoietic stem cell (HSC) function. Two complementary papers in the issue of Nature study the effects of conditional deletion of Cxcl12 from candidate niche cells in the bone marrow and arrive at similar conclusions despite using different cre and Cxcl12 alleles. Lei Ding and Sean Morrison map CXCL12 expression in different (putative) niche components of the adult mouse bone marrow, showing that deletion of Cxcl12 from endothelial cells, but not Leprâ€“cre-targeted perivascular stromal cells, contributes to HSC maintenance. These niches do not overlap, indicating compartmentalization in the bone marrow microenvironment. Daniel Link and colleagues deleted Cxcl12 from candidate niche stromal cell populations and found that expression of CXCL12 from osterix-expressing stromal cells supports B-lymphoid progenitors and retains haematopoietic progenitor cells in the bone marrow, whereas its expression from stromal cells in the perivascular region supports HSCs. These insights into the complexity of the HSC niche are of relevance to work on the development of haematopoietic disease.
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