







    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



	gene therapy

	research article

	
                                    article


    
        
        
            
            
                
                    	Research Article
	Published: 16 June 2003



                    Tissue-dependent factors affect gene delivery to tumors in vivo

                    	B Smrekar1, 
	L Wightman1, 
	M F Wolschek2,3, 
	C Lichtenberger3, 
	R Ruzicka1, 
	M Ogris4, 
	W Rödl4, 
	M Kursa1, 
	E Wagner1,4 & 
	…
	R Kircheis1,5 

Show authors

                    

                    
                        
    Gene Therapy

                        volume 10, pages 1079–1088 (2003)Cite this article
                    

                    
        
            	
                        881 Accesses

                    
	
                        43 Citations

                    
	
                            3 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Systemic application of surface-shielded transferrin-polyethylenimine/DNA complexes leads to predominant DNA uptake and gene expression in Neuro2a tumors in syngeneic A/J mice. Similarly, high expression levels were found in Huh-7 and HepG2 human tumor xenografts in SCID mice after systemic application of surface-shielded EGF-PEG-PEI/DNA complexes. Significant DNA uptake but low gene expression were found in the M-3 melanoma while no DNA uptake and no gene expression were found in KB, 518A2, A549, and SW480 xenograft tumor models. To elucidate the reasons for these differences, the tumors were analyzed for vascularization and infiltration of macrophages. Neuro2a, Huh-7, and HepG2 tumors are well vascularized, with a high density of partially immature blood vessels and low numbers of infiltrating macrophages. The M-3 melanoma is well vascularized correlating with significant DNA uptake, however, necrosis and intensive infiltration by macrophages lead to rapid degradation of DNA. In contrast, the KB, 518A2, A549, and SW480 tumors are poorly vascularized, correlating with undetectable DNA uptake and gene expression. Using two different vector systems the data indicate that gene delivery to tumors in vivo is affected by tissue-dependent factors. Uptake of DNA into the tumor depends on vascularization of the tumor, while necrosis and macrophage infiltration may facilitate degradation of the DNA.
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