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            Key Points

                	
                  Mesenchymal stem cells (MSCs), also known as mesenchymal stromal cells, actively contribute to the formation of the tumour microenvironment, wherein they are converted into tumour-associated MSCs (TA-MSCs).

                
	
                  TA-MSCs regulate tumour growth, metastasis and responses to chemotherapy and radiotherapy by producing growth factors, chemokines and cytokines.

                
	
                  TA-MSCs have an important role in regulating tumour immunity. Blocking TA-MSC-associated immunosuppressive factors could unleash antitumour immune responses.

                
	
                  Novel antitumour therapeutic strategies can be developed by targeting TA-MSC-produced factors that promote tumour growth, metastasis and drug resistance.

                
	
                  Owing to their tumour-tropic nature, in vitro-expanded MSCs can be genetically engineered to express antitumour agents at the tumour site to specifically kill tumour cells or to enhance antitumour immune responses.

                


              

Abstract
Mesenchymal stem cells, also known as mesenchymal stromal cells (MSCs), exist in many tissues and are known to actively migrate to sites of tissue injury, where they participate in wound repair. Tumours can be considered â€œwounds that never healâ€� and, in response to cues from a tumour, MSCs are continuously recruited to and become integral components of the tumour microenvironment. Recently, it has become apparent that such tumour-associated MSCs (TA-MSCs) have an active role in tumour initiation, promotion, progression and metastasis. In this Review, we discuss recent advances in our understanding of the pathogenic role of TA-MSCs in regulating the survival, proliferation, migration and drug resistance of tumour cells, as well as the influence of MSCs on the immune status of the tumour microenvironment. Moreover, we discuss therapeutic approaches that target TA-MSC upstream or downstream modulators or use MSCs as vehicles for the delivery of tumoricidal agents. It is anticipated that new insights into the functions of TA-MSCs will lead to the development of novel therapeutic strategies against tumours.
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                    Figure 1: MSCs can support tumour growth through suppression of immune responses.[image: ]


Figure 2: MSCs and tumour immune responses.[image: ]


Figure 3: MSCs and tumour metastasis.[image: ]


Figure 4: MSCs and tumour chemotherapy.[image: ]


Figure 5: Potential anticancer strategies that target or utilize TA-MSCs.[image: ]
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Glossary
	Inducible nitric oxide synthase
	
                  (iNOS). One of the key enzymes generating nitric oxide from L-arginine. The expression of iNOS is usually regulated by inflammatory cytokines.

                
	Indoleamine 2,3-dioxygenase
	
                  (IDO). A rate-limiting enzyme that catalyses L-tryptophan catabolism through the kynurenine pathway.

                
	ARE/poly(U)-binding/degradation factor 1
	
                  (AUF1). A regulatory protein that controls mRNA stability through its interaction with the adenosine- and uridine-rich regions of the target mRNA.

                
	Secretome
	
                  All of the factors secreted by cells, tissues, organs and organisms in a given biological setting.

                
	5-Fluorouracil
	
                  (5-FU). A drug used for the treatment of tumours. 5-FU can inhibit the synthesis of thymidylate and thus induce the cell death of tumour cells.

                
	1-Methyl-DL-tryptophan
	
                  (1-MT). A competitive inhibitor of indoleamine 2, 3-dioxygenase.

                
	Cytosine deaminase
	
                  (CD). A hydrolase acting on carbonâ€“nitrogen bonds other than peptide bonds, specifically in cyclic amidines. CD converts non-toxic prodrug 5-fluorocytosine (5-FC) to the tumour-toxic chemotherapeutic agent 5-fluorouracil (5-FU).

                



Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Shi, Y., Du, L., Lin, L. et al. Tumour-associated mesenchymal stem/stromal cells: emerging therapeutic targets.
                    Nat Rev Drug Discov 16, 35â€“52 (2017). https://doi.org/10.1038/nrd.2016.193
Download citation
	Published: 04 November 2016

	Issue Date: January 2017

	DOI: https://doi.org/10.1038/nrd.2016.193


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
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    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 Drug Discovery (Nat Rev Drug Discov)
                
                
    
    
        ISSN 1474-1784 (online)
    
    


                
    
    
        ISSN 1474-1776 (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: ]
