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            Abstract
Introduction of genes conferring drug resistance into hematopoietic cells may allow for improved chemotherapy by protection of normally drug-sensitive cells from the toxic side-effects of antitumor agents. We recently reported that transplantation of murine marrow transgenic for drug-resistant dihydrofolate reductase (DHFR) protected mice from lethal doses of methotrexate (MTX), demonstrating the feasibility of imparting drug resistance to recipients of marrow expressing drug-resistant DHFR activity. In order to optimize this strategy it is necessary to identify the hematopoietic cell populations which mediate drug resistance. For this purpose, we separated committed progenitor populations from primitive hematopoietic cells in DHFR transgenic marrow by counterflow elutriation (CE). As expected, supplementation with a fraction containing committed progenitors afforded protection from MTX-induced aplasia observed early after transplantion in animals administered MTX. In contrast, supplementation with a fraction containing primitive hematopoietic cells depleted of committed progenitors failed to provide immediate protection from early aplasia, but instead contributed to drug resistance 4 to 5 weeks after transplantation. The presence of primitive hematopoietic progenitors in both fractions was evident from Southern hybridization analysis for donor transgenic cells 2 months post-transplant. We conclude that protection from aplasia associated with MTX administration immediately after transplantation requires expression of drug-resistant DHFR activity in more differentiated, committed hematopoietic cells, while primitive DHFR transgenic progenitors contribute to long-term drug resistance. These results help to define the appropriate target cells for improved chemotherapy by protection of hematopoietic cells through the introduction of new genes conferring drug resistance.




            
                
                    

    
        
            
                
                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
$259.00 per year
only $21.58 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
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Hematopoietic reconstitution dynamics of mobilized- and bone marrow-derived human hematopoietic stem cells after gene therapy
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 May 2023
                                    

                                

                                Serena Scala, Francesca Ferrua, â€¦ Alessandro Aiuti

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Thiopurine-mediated impairment of hematopoietic stem and leukemia cells in Nudt15R138C knock-in mice
                                        
                                    

                                    
                                        Article
                                        
                                         24 October 2019
                                    

                                

                                Goichi Tatsumi, Masahiro Kawahara, â€¦ Akira Andoh

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Inhibition of lysyl oxidases synergizes with 5-azacytidine to restore erythropoiesis in myelodysplastic and myeloid malignancies
                                        
                                    

                                    
                                        Article
                                         Open access
                                         17 March 2023
                                    

                                

                                Qingyu Xu, Alexander Streuer, â€¦ Daniel Nowak

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                
Author information
Authors and Affiliations
	Gene Therapy Program, Institute of Human Genetics, University of Minnesota, Minneapolis, MN, USA
RI James,Â C May,Â MD DiersÂ &Â RS McIvor

	Blood and Bone Marrow Transplant Program, University of Minnesota, Minneapolis, MN, USA
JE Wagner

	Department of Pediatrics, University of Minnesota, Minneapolis, MN, USA
JE Wagner

	Department of Laboratory Medicine and Pathology, University of Minnesota, Minneapolis, MN, USA
RS McIvor


Authors	RI JamesView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	C MayView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	MD DiersView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	JE WagnerView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	RS McIvorView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
James, R., May, C., Diers, M. et al. Methotrexate resistance conferred by transplantation of drug-resistant transgenic marrow cells fractionated bycounterflow elutriation.
                    Bone Marrow Transplant 24, 815â€“821 (1999). https://doi.org/10.1038/sj.bmt.1701984
Download citation
	Received: 23 November 1998

	Accepted: 09 April 1999

	Published: 05 October 1999

	Issue Date: 01 October 1999

	DOI: https://doi.org/10.1038/sj.bmt.1701984


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
                        


Keywords
	methotrexate
	dihydrofolate reductase
	drug-resistance
	hematopoiesis
	counterflow elutriation







            


            

            
        





    
        

        
            
                

    
        
            
                
                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
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Information
                                
                            
	
                                
                                    Open Access Fees and Funding
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    For Advertisers
                                
                            
	
                                
                                    Subscribe
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors and Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                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


    





        
    
        
            

            
                
                    Bone Marrow Transplantation (Bone Marrow Transplant)
                
                
    
    
        ISSN 1476-5365 (online)
    
    


                
    
    
        ISSN 0268-3369 (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




    

    
    
    











    [image: ]







[image: ]
