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            Abstract
The platelet-derived growth factor (PDGF) signaling system contributes to tumor angiogenesis and vascular remodeling. Here we show in mouse tumor models that PDGF-BB induces erythropoietin (EPO) mRNA and protein expression by targeting stromal and perivascular cells that express PDGF receptor-Î² (PDGFR-Î²). Tumor-derived PDGF-BB promoted tumor growth, angiogenesis and extramedullary hematopoiesis at least in part through modulation of EPO expression. Moreover, adenoviral delivery of PDGF-BB to tumor-free mice increased both EPO production and erythropoiesis, as well as protecting from irradiation-induced anemia. At the molecular level, we show that the PDGF-BBâ€“PDGFR-bÎ² signaling system activates the EPO promoter, acting in part through transcriptional regulation by the transcription factor Atf3, possibly through its association with two additional transcription factors, c-Jun and Sp1. Our findings suggest that PDGF-BBâ€“induced EPO promotes tumor growth through two mechanisms: first, paracrine stimulation of tumor angiogenesis by direct induction of endothelial cell proliferation, migration, sprouting and tube formation, and second, endocrine stimulation of extramedullary hematopoiesis leading to increased oxygen perfusion and protection against tumor-associated anemia.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: PDGF-BB in stromal expansion, angiogenesis and tumor growth.[image: ]


Figure 2: Extramedullary hematopoiesis and expression of PDGFRs in the stromal compartment.[image: ]


Figure 3: Elevation of plasma EPO concentrations and transcriptional regulation of EPO expression by PDGF-BB.[image: ]


Figure 4: In vivo upregulation of Epo mRNA by PDGF-BB, co-localization of EPO protein with PDGFR-Î²+ structures and maintenance of EPO production in spleen by PDGFR-Î².[image: ]


Figure 5: Anti-tumor and antiangiogenic activity, systemic impact of EPO or PDGFR antagonism and the direct effects of EPO on endothelial cells.[image: ]


Figure 6: AdPDGF-BB induces EPO expression, extramedullary hematopoiesis and increased hematocrit and improves irradiation-induced anemia.[image: ]
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