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            Key Points

                	
                  The molecular identification of human cancer antigens has allowed the development of antigen-specific immunotherapy. In one approach, autologous antigen-specific T cells are expanded ex vivo and then re-infused into patients. Another approach is through vaccination; that is, the provision of an antigen together with an adjuvant to elicit therapeutic T cells in vivo. Cancer vaccines aim to induce tumour-specific effector T cells that can reduce the tumour mass and to induce tumour-specific memory T cells that can control tumour relapse.

                
	
                  Owing to their properties, dendritic cells (DCs) are often called 'nature's adjuvants' and thus have become the natural targets for antigen delivery. DCs provide an essential link between the innate and the adaptive immune responses. DCs are at the centre of the immune system owing to their ability to control both tolerance and immune responses. These key properties of DCs render them the central candidates for antigen delivery and vaccination, including therapeutic vaccination against cancer.

                
	
                  The immune system has the potential to eliminate neoplastic cells. However, tumour cells alone are poor antigen-presenting cells (APCs). Studies with mouse models demonstrate that the generation of protective anti-tumour immune responses depends on the presentation of tumour antigens by DCs. When compared with other APCs, such as macrophages, DCs are extremely efficient at antigen presentation and inducing T cell immunity, thus explaining their nickname of 'professional APCs'.

                
	
                  Mice and humans have distinct functional subsets of DCs that generate different types of immune response. DCs are also able to mature; that is, to acquire novel functions following microbe encounters. Under steady state conditions, DCs in peripheral tissues are 'immature'. These immature DCs induce tolerance either through T cell deletion or through inducing the expansion of regulatory and/or suppressor T cells. DCs promptly respond to environmental signals and differentiate into mature DCs that can efficiently launch immune responses. It is now accepted that the adjuvant component of vaccines primarily acts by triggering DC maturation.

                
	
                  DCs are important targets for therapeutic interventions in cancer. Two themes of research are growing: first, how cancer cells alter DC physiology; and second, how we can build on the powerful properties of DCs to generate novel cancer immunotherapies (including vaccines).

                


              

Abstract
Cancer immunotherapy attempts to harness the power and specificity of the immune system to treat tumours. The molecular identification of human cancer-specific antigens has allowed the development of antigen-specific immunotherapy. In one approach, autologous antigen-specific T cells are expanded ex vivo and then re-infused into patients. Another approach is through vaccination; that is, the provision of an antigen together with an adjuvant to elicit therapeutic T cells in vivo. Owing to their properties, dendritic cells (DCs) are often called 'nature's adjuvants' and thus have become the natural agents for antigen delivery. After four decades of research, it is now clear that DCs are at the centre of the immune system owing to their ability to control both immune tolerance and immunity. Thus, DCs are an essential target in efforts to generate therapeutic immunity against cancer.
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                    Figure 1: Launching the immune response.[image: ]


Figure 2: DC maturation.[image: ]


Figure 3: Subsets of DCs.[image: ]


Figure 4: DC interaction with tumour cells: antigen capture.[image: ]


Figure 5: The interaction of DCs with tumour cells: modulation of DC maturation.[image: ]


Figure 6: DCs and cancer immunotherapy.[image: ]
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Glossary
	Innate immune system
	
                  Comprises the cells and molecules that defend the host from infection by other organisms in a nonspecific manner. That is, cells of the innate immune system recognize and respond to pathogens in a generic way and, unlike the adaptive immune system, do not confer immune memory.

                
	Adaptive immune system
	
                  The part of the immune system that is mediated by antigen-specific lymphocytes and antibodies; it is highly antigen-specific and includes the development of immunological memory.

                
	Paraneoplastic diseases
	
                  Neurological diseases induced as a result of tumour burden; generally caused by the release of tumour-derived hormones, peptides and/or cytokines, or by the misguided destruction of normal tissue by immune cells targeted against malignant cells. Most commonly present with cancers of the lung, breast, ovaries or lymphatic system (lymphoma).

                
	CD8+ T cell
	
                  A subgroup of T lymphocytes that recognize their targets by binding to antigen that is associated with major histocompatibility class I molecules, which are present on the surface of nearly every cell. They can give rise to cytotoxic T lymphocytes, which can kill virally infected cells and tumour cells.

                
	Antigen-presenting cells
	
                  (APCs). Cells that display foreign antigen complexes with major histocompatibility complex molecules to T cells.

                
	Adjuvant
	
                  An agent mixed with an antigen that enhances the immune response to that antigen on vaccination.

                
	Macrophages
	
                  Specialized monocyte-derived phagocytic cells that can capture and degrade invading microbes.

                
	Afferent lymphatics
	
                  Vessels that enter the periphery of the lymph node and bring cells and particles from the tissue to the lymph node.

                
	CD4+ T cells
	
                  Also known as helper T cells. A subgroup of T lymphocytes that regulate other immune cells and that are essential in B cell antibody class switching, as well as in the activation and growth of cytotoxic T cells. These cells recognize antigen that is associated with major histocompatibility complex class II molecules.

                
	Regulatory T (TReg) cells
	
                  A subset of CD4+ T cells that maintain self-tolerance. They can express high levels of CD25 and the forkhead transcription factor FOXP3. They can secrete cytokines, such as IL-10 and TGFÎ², which inhibit other T cells.

                
	Natural killer (NK) cells
	
                  Innate immune system lymphocytes that are able to kill virally infected cells and tumour cells, particularly cells that lack the expression of major histocompatibility complex class I molecules (the presence of which inhibits NK cell cytotoxicity).

                
	Phagocytes
	
                  White blood cells that are able to ingest foreign particles, microbes and dying cells.

                
	Mast cells
	
                  Tissue-resident cells that contain histamine and heparin-rich granules and that mediate allergy and anaphylaxis. They are also important in the defence against pathogens.

                
	Humoral immunity
	
                  A component of the adaptive immune system that is mediated by secreted antibodies. Antibodies are secreted from B cells that have differentiated into plasma cells.

                
	Opsonizing antibodies
	
                  A subclass of antibodies that can bind to a pathogen or particle and at the same time bind to an Fc receptor on a phagocyte, thereby facilitating phagocytosis and pathogen clearance.

                
	Idiotype
	
                  Individual antigenic determinants from the variable regions of the immunoglobulin heavy and light chains are referred to as idiotopes; the sum of the individual idiotopes is referred to as the idiotype.

                
	Memory T cells
	
                  A subgroup of antigen-specific T cells that persist long after an infection has resolved. They quickly expand to large numbers of effector T cells on re-exposure to cognate antigen, thus providing immunological 'memory'.

                



Rights and permissions
Reprints and permissions


About this article
Cite this article
Palucka, K., Banchereau, J. Cancer immunotherapy via dendritic cells.
                    Nat Rev Cancer 12, 265â€“277 (2012). https://doi.org/10.1038/nrc3258
Download citation
	Published: 22 March 2012

	Issue Date: April 2012

	DOI: https://doi.org/10.1038/nrc3258


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Credits
                                
                            
	
                                
                                    Editorial input and checks
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Publishing model
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Calendars
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Conferences
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature Reviews Cancer (Nat Rev Cancer)
                
                
    
    
        ISSN 1474-1768 (online)
    
    


                
    
    
        ISSN 1474-175X (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing: Cancer]
                    Sign up for the Nature Briefing: Cancer newsletter â€” what matters in cancer research, free to your inbox weekly.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get what matters in cancer research, free to your inbox weekly.
            Sign up for Nature Briefing: Cancer
            
        


    









    [image: ]







[image: ]
