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            Abstract
In renal cell carcinomas (RCC), NF-κB blockade is required for maximal bortezomib-induced apoptosis, and expression of the von Hippel-Lindau (VHL) tumor suppressor protein downregulates NF-κB. Thus, we hypothesized that expression of wild-type (wt) VHL sensitizes RCC cells to bortezomib by reducing constitutive NF-κB activity. Using isogenic paired cell lines with and without expression of wtVHL, we have confirmed that VHL expression reduces constitutive NF-κB activity. Moreover, VHL expression confers markedly heightened sensitivity to the growth inhibitory effects of bortezomib in vitro. The bortezomib IC50 values were greater than two logs lower in the VHL-expressing cell lines compared to the VHL-deficient counterparts. By manipulating the level of constitutive NF-κB activity in an isogenic pair of RCC cell lines independently of VHL expression, we were able to demonstrate that the VHL sensitization effect is due to downregulation of NF-κB activity. These findings offer the enticing possibility of using VHL status as a molecular marker to identify RCC patients who may be sensitive to bortezomib. In particular, RCC patients who have non-clear-cell histologies as well as approximately 25% of clear-cell RCCs manifest expression of wtVHL and represent a subpopulation of patients that is apt to respond to bortezomib.




            
                
                    

    
        
            
                
                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 50 print issues and online access
$259.00 per year
only $5.18 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[image: ]


Figure 4[image: ]


Figure 2[image: ]


Figure 3[image: ]


Figure 5[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        KRAS mutation: from undruggable to druggable in cancer
                                        
                                    

                                    
                                        Article
                                         Open access
                                         15 November 2021
                                    

                                

                                Lamei Huang, Zhixing Guo, … Liwu Fu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Intrathecal bivalent CAR T cells targeting EGFR and IL13Rα2 in recurrent glioblastoma: phase 1 trial interim results
                                        
                                    

                                    
                                        Article
                                        
                                         13 March 2024
                                    

                                

                                Stephen J. Bagley, Meghan Logun, … Donald M. O’Rourke

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Neoadjuvant nivolumab or nivolumab plus LAG-3 inhibitor relatlimab in resectable esophageal/gastroesophageal junction cancer: a phase Ib trial and ctDNA analyses
                                        
                                    

                                    
                                        Article
                                         Open access
                                         19 March 2024
                                    

                                

                                Ronan J. Kelly, Blair V. Landon, … Vincent K. Lam

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Adams J, Palombella VJ, Sausville EA, Johnson J, Destree A, Lazarus DD, Maas J, Pien CS, Prakash S and Elliott PJ . (1999). Cancer Res., 59, 2615–2622.

	An J, Sun Y, Fisher M and Rettig MB . (2004). Mol. Cancer Ther., 3, 727–736.

	An J, Sun YP, Adams J, Fisher M, Belldegrun A and Rettig MB . (2003). Clin. Cancer Res., 9, 4537–4545.

	Atkins MB, George D and Jonasch E . (2004). Up To Date.Rose BD (ed). Wellesley, MA.

                    Google Scholar 
                

	Baldwin Jr AS . (2001). J. Clin. Invest., 107, 3–6.

	Chen F, Kishida T, Duh FM, Renbaum P, Orcutt ML, Schmidt L and Zbar B . (1995). Cancer Res., 55, 4804–4807.

	Cusack Jr JC, Liu R, Houston M, Abendroth K, Elliott PJ, Adams J and Baldwin Jr AS . (2001). Cancer Res., 61, 3535–3540.

	Davis NB, Taber DA, Ansari RH, Ryan CW, George C, Vokes EE, Vogelzang NJ and Stadler WM . (2004). J. Clin. Oncol., 22, 115–119.

	de Paulsen N, Brychzy A, Fournier MC, Klausner RD, Gnarra JR, Pause A and Lee S . (2001). Proc. Natl. Acad. Sci. USA, 98, 1387–1392.

	Frankel A, Man S, Elliott P, Adams J and Kerbel RS . (2000). Clin. Cancer Res., 6, 3719–3728.

	Glaspy JA . (2002). Semin. Oncol., 29, 41–46.

	Gnarra JR, Zhou S, Merrill MJ, Wagner JR, Krumm A, Papavassiliou E, Oldfield EH, Klausner RD and Linehan WM . (1996). Proc. Natl. Acad. Sci. USA, 93, 10589–10594.

	Godley P and Kim SW . (2002). Curr. Opin. Oncol., 14, 280–285.

	Gunaratnam L, Morley M, Franovic A, de Paulsen N, Mekhail K, Parolin DA, Nakamura E, Lorimer IA and Lee S . (2003). J. Biol. Chem., 278, 44966–44974.

	Hideshima T, Mitsiades C, Akiyama M, Hayashi T, Chauhan D, Richardson P, Schlossman R, Podar K, Munshi NC, Mitsiades N and Anderson KC . (2003). Blood, 101, 1530–1534.

	Hideshima T, Richardson P, Chauhan D, Palombella VJ, Elliott PJ, Adams J and Anderson KC . (2001). Cancer Res., 61, 3071–3076.

	Iliopoulos O, Kibel A, Gray S and Kaelin Jr WG . (1995). Nat. Med., 1, 822–826.

	Jemal A, Thomas A, Murray T and Thun M . (2002). CA Cancer J. Clin., 52, 23–47.

	Jorissen RN, Walker F, Pouliot N, Garrett TP, Ward CW and Burgess AW . (2003). Exp. Cell Res., 284, 31–53.

	Mitchell BS . (2003). N. Engl. J. Med., 348, 2597–2598.

	Nathan PD and Eisen TG . (2002). Lancet Oncol., 3, 89–96.

	Oya M, Ohtsubo M, Takayanagi A, Tachibana M, Shimizu N and Murai M . (2001). Oncogene, 20, 3888–3896.

	Pavlovich CP, Schmidt LS and Phillips JL . (2003). Urol. Clin. N. Am., 30, 437–454, vii.

	Qi H and Ohh M . (2003). Cancer Res., 63, 7076–7080.

	Richardson PG, Barlogie B, Berenson J, Singhal S, Jagannath S, Irwin D, Rajkumar SV, Srkalovic G, Alsina M, Alexanian R, Siegel D, Orlowski RZ, Kuter D, Limentani SA, Lee S, Hideshima T, Esseltine DL, Kauffman M, Adams J, Schenkein DP and Anderson KC . (2003). N. Engl. J. Med., 348, 2609–2617.


Download references




Author information
Authors and Affiliations
	VA Greater Los Angeles Healthcare System, Los Angeles, CA, USA
Jiabin An, Myrna Fisher & Matthew B Rettig

	Department of Medicine, David Geffen School of Medicine at UCLA, Los Angeles, CA, USA
Matthew B Rettig


Authors	Jiabin AnView author publications
You can also search for this author in
                        PubMed Google Scholar



	Myrna FisherView author publications
You can also search for this author in
                        PubMed Google Scholar



	Matthew B RettigView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Matthew B Rettig.


Additional information
Supplementary Information accompanies the paper on Oncogene website (http://www.nature.com/onc)


Supplementary information

Supplementary Figure 1 (PDF 297 kb)




Rights and permissions
Reprints and permissions


About this article
Cite this article
An, J., Fisher, M. & Rettig, M. VHL expression in renal cell carcinoma sensitizes to bortezomib (PS-341) through an NF-κB-dependent mechanism.
                    Oncogene 24, 1563–1570 (2005). https://doi.org/10.1038/sj.onc.1208348
Download citation
	Received: 08 July 2004

	Revised: 20 September 2004

	Accepted: 01 November 2004

	Published: 20 December 2004

	Issue Date: 24 February 2005

	DOI: https://doi.org/10.1038/sj.onc.1208348


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
	bortezomib
	renal cell carcinoma
	von Hippel-Lindau tumor suppressor gene
	NF-κB
	RNA interference







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Panels of mRNAs and miRNAs for decoding molecular mechanisms of Renal Cell Carcinoma (RCC) subtypes utilizing Artificial Intelligence approaches
                                    
                                

                            
                                
                                    	Seyed Mahdi Hosseiniyan Khatibi
	Mohammadreza Ardalan
	Saeed Pirmoradi


                                
                                Scientific Reports (2022)

                            
	
                            
                                
                                    
                                        The HIF and other quandaries in VHL disease
                                    
                                

                            
                                
                                    	D Tarade
	M Ohh


                                
                                Oncogene (2018)

                            
	
                            
                                
                                    
                                        VHL, the story of a tumour suppressor gene
                                    
                                

                            
                                
                                    	Lucy Gossage
	Tim Eisen
	Eamonn R. Maher


                                
                                Nature Reviews Cancer (2015)

                            
	
                            
                                
                                    
                                        HIF-1α-Dependent Gene Expression Program During the Nucleic Acid-Triggered Antiviral Innate Immune Responses
                                    
                                

                            
                                
                                    	Sun Woo Hong
	Jae Wook Yoo
	Dong-ki Lee


                                
                                Molecules and Cells (2009)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                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 & 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


    





        
    
        
            

            
                
                    Oncogene (Oncogene)
                
                
    
    
        ISSN 1476-5594 (online)
    
    


                
    
    
        ISSN 0950-9232 (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: ]
