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                Primary genetic abnormalities in myeloma (MM) such as trisomies of chromosomes 3, 5, 7, 9, 11, 15, 19 and 21 associated with hyperdiploid MM and translocations involving the immunoglobulin heavy chain (IgH) locus on chromosome 14q32 and three main recurrent partners: MMSET/FGFR3, CCND1 and c-MAF are already present in the pre-malignant monoclonal gammopathy of undetermined significance (MGUS) stage.1 Some patients with these genetic abnormalities may remain as MGUS for many years without transforming to MM, suggesting that they are involved in clonal initiation but do not mediate malignant transformation.
One of the recurrent differences between MGUS and MM is the presence of RAS mutations in the latter. RAS mutations may, therefore, play an important role in malignant transformation of clonal plasma cells and myeloma pathogenesis. However, the clinical and biological significance of RAS mutation in MM has not been clearly established as most of the previous studies have involved small numbers of heterogeneously treated patients.


                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                        
     
    
        
            
                Relevant articles

                
                    Open Access articles citing this article.

                    	
                                
                                    
                                        Aberrant non-canonical NF-ÎºB signalling reprograms the epigenome landscape to drive oncogenic transcriptomes in multiple myeloma
                                    
                                


                                
                                    	Daniel A. Ang
	, Jean-Michel Carter
	 … Yinghui Li


                                

                                
                                    Nature Communications
                                    Open Access
                                    21 March 2024
                                

                            
	
                                
                                    
                                        Circulating tumour DNA analysis predicts relapse and improves risk stratification in primary refractory multiple myeloma
                                    
                                


                                
                                    	Sridurga Mithraprabhu
	, John Reynolds
	 … Andrew Spencer


                                

                                
                                    Blood Cancer Journal
                                    Open Access
                                    13 February 2023
                                

                            
	
                                
                                    
                                        In vitro and ex vivo anti-myeloma effects of nanocomposite As4S4/ZnS/Fe3O4
                                    
                                


                                
                                    	Danka Cholujova
	, Lenka Koklesova
	 … Jana Jakubikova


                                

                                
                                    Scientific Reports
                                    Open Access
                                    26 October 2022
                                

                            


                

            

        
    

                    
                

                

                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
        



    

                
                    Figure 1[image: ]



                


                
            

            
                References
	Chng WJ, Glebov O, Bergsagel PL, Kuehl WM . Genetic events in the pathogenesis of multiple myeloma. Best Pract Res Clin Haematol 2007; 20: 571â€“596.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Fonseca R, Blood E, Rue M, Harrington D, Oken MM, Kyle RA et al. Clinical and biologic implications of recurrent genomic aberrations in myeloma. Blood 2003; 101: 4569â€“4575.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Greipp PR, Trendle MC, Leong T, Oken MM, Kay NE, Van Ness B et al. Is flow cytometric DNA content hypodiploidy prognostic in multiple myeloma? Leuk Lymphoma 1999; 35: 83â€“89.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Oken MM, Leong T, Lenhard Jr RE, Greipp PR, Kay NE, Van Ness B et al. The addition of interferon or high dose cyclophosphamide to standard chemotherapy in the treatment of patients with multiple myeloma: phase III Eastern Cooperative Oncology Group Clinical Trial EST 9486. Cancer 1999; 86: 957â€“968.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Rasmussen T, Kuehl M, Lodahl M, Johnsen HE, Dahl IM . Possible roles for activating RAS mutations in the MGUS to MM transition and in the intramedullary to extramedullary transition in some plasma cell tumors. Blood 2005; 105: 317â€“323.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Bezieau S, Devilder MC, Avet-Loiseau H, Mellerin MP, Puthier D, Pennarun E et al. High incidence of N and K-Ras activating mutations in multiple myeloma and primary plasma cell leukemia at diagnosis. Hum Mutat 2001; 18: 212â€“224.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Kalakonda N, Rothwell DG, Scarffe JH, Norton JD . Detection of N-Ras codon 61 mutations in subpopulations of tumor cells in multiple myeloma at presentation. Blood 2001; 98: 1555â€“1560.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Chng WJ, Price-Troska T, Gonzalez-Paz N, Van Wier S, Jacobus S, Blood E et al. Clinical significance of TP53 mutation in myeloma. Leukemia 2007; 21: 582â€“584.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Department of Haematology-Oncology, Mayo Clinic, Scottsdale, AZ, USA
W J Chng,Â S Van WierÂ &Â R Fonseca

	Division of Haemtology, Mayo Clinic, Rochester, MN, USA
N Gonzalez-Paz,Â T Price-Troska,Â S V Rajkumar,Â R A Kyle,Â K J HendersonÂ &Â P Greipp

	Eastern Cooperative Oncology Group Statistical Center, Dana Faber Cancer Institute, Boston, MA, USA
S Jacobus

	Department of Oncology, North Memorial Cancer Center, Minneapolis, MN, USA
M M Oken

	Department of genetics, cell biology and development, University of Minnesota, Mineapolis, MN, USA
B Van Ness

	Department of Medicine, Yong Loo Lin School of Medicine, National University of Singapore, Singapore
W J Chng

	Department of Haematology-Oncology, National University Hospital, Singapore
W J Chng


Authors	W J ChngView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	N Gonzalez-PazView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	T Price-TroskaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	S JacobusView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	S V RajkumarView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	M M OkenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	R A KyleView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	K J HendersonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	S Van WierView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	P GreippView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	B Van NessView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	R FonsecaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                R Fonseca.


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


Supplementary information

Supplementary Methods (DOC 717 kb)




Rights and permissions
Reprints and permissions


About this article
Cite this article
Chng, W., Gonzalez-Paz, N., Price-Troska, T. et al. Clinical and biological significance of RAS mutations in multiple myeloma.
                    Leukemia 22, 2280â€“2284 (2008). https://doi.org/10.1038/leu.2008.142
Download citation
	Published: 05 June 2008

	Issue Date: December 2008

	DOI: https://doi.org/10.1038/leu.2008.142


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
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Aberrant non-canonical NF-ÎºB signalling reprograms the epigenome landscape to drive oncogenic transcriptomes in multiple myeloma
                                    
                                

                            
                                
                                    	Daniel A. Ang
	Jean-Michel Carter
	Yinghui Li


                                
                                Nature Communications (2024)

                            
	
                            
                                
                                    
                                        Circulating tumour DNA analysis predicts relapse and improves risk stratification in primary refractory multiple myeloma
                                    
                                

                            
                                
                                    	Sridurga Mithraprabhu
	John Reynolds
	Andrew Spencer


                                
                                Blood Cancer Journal (2023)

                            
	
                            
                                
                                    
                                        In vitro and ex vivo anti-myeloma effects of nanocomposite As4S4/ZnS/Fe3O4
                                    
                                

                            
                                
                                    	Danka Cholujova
	Lenka Koklesova
	Jana Jakubikova


                                
                                Scientific Reports (2022)

                            
	
                            
                                
                                    
                                        Anti-tumor activity of the pan-RAF inhibitor TAK-580 in combination with KPT-330 (selinexor) in multiple myeloma
                                    
                                

                            
                                
                                    	Rikio Suzuki
	Yuka Kitamura
	Kiyoshi Ando


                                
                                International Journal of Hematology (2022)

                            
	
                            
                                
                                    
                                        tRNA-derived fragments as novel potential biomarkers for relapsed/refractory multiple myeloma
                                    
                                

                            
                                
                                    	Cong Xu
	Ting Liang
	Yunfeng Fu


                                
                                BMC Bioinformatics (2021)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                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 publishing
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Supplements
                                
                            
	
                                
                                    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


    





        
    
        
            

            
                
                    Leukemia (Leukemia)
                
                
    
    
        ISSN 1476-5551 (online)
    
    


                
    
    
        ISSN 0887-6924 (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: ]
