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            Abstract
A point mutation in the Janus tyrosine kinase 2 (JAK2) gene has been described in patients with chronic myeloproliferative disorders (MPD), but the clinical significance of JAK2V617F, which may be harbored in either the heterozygote or homozyote status, is still largely undefined. There are indirect suggestions that clinical phenotype and also some biological characteristics are dependent on the mutated allele levels. We have designed and validated in 179 MPD patients an amplification-refractory mutation sequencing PCR assay that allows the relative quantitation of mutated and normal JAK2 mRNAs using dye-labelled mutation-specific primers and capillary electrophoresis. Direct sequencing confirmed the specificity of the assay, which has a detection limit â‰…1% and allowed to identify 9% more JAK2-mutated patients as compared to conventional allele-specific PCR. The mutated mRNA ratio ranged from 5 to 51% in the JAK2V617F heterozygote and from 45 to 100% in the homozygote patients. Expression levels of both PRV-1 and NF-E2 gene, previously found to be overexpressed in MPD patients, were significantly correlated to the amount of mutated JAK2 mRNA. We propose that this method might complement current technologies based on genomic DNA analysis, and lead prospectively to a better clinically oriented assessment of the impact of JAK2V617F mutation in MPD.




            
                
                    

    
        
            
                
                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
        



    

                
                    Figure 1[image: ]


Figure 2[image: ]


Figure 3[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        CALR mutations in a cohort of JAK2 V617F negative patients with suspected myeloproliferative neoplasms
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 December 2019
                                    

                                

                                Tanja Belcic Mikic, Tadej Pajic & Matjaz Sever

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Potential value of high-throughput single-cell DNA sequencing of Juvenile myelomonocytic leukemia: report of two cases
                                        
                                    

                                    
                                        Article
                                         Open access
                                         09 September 2023
                                    

                                

                                E. V. Volchkov, A. A. Khozyainova, â€¦ M. A. Maschan

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Single-copy detection of somatic variants from solid and liquid biopsy
                                        
                                    

                                    
                                        Article
                                         Open access
                                         16 March 2021
                                    

                                

                                Ana-Luisa Silva, Paulina Klaudyna Powalowska, â€¦ Barnaby William Balmforth

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Dameshek W . Some speculations on the myeloproliferative syndromes. Blood 1951; 6: 372â€“375.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Goldman JM, Melo JV . Chronic myeloid leukemia â€“ advances in biology and new approaches to treatment. N Engl J Med 2003; 349: 1451â€“1464.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Deininger M, Buchdunger E, Druker BJ . The development of imatinib as a therapeutic agent for chronic myeloid leukemia. Blood 2005; 105: 2640â€“2653.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Spivak JL . Diagnosis of the myeloproliferative disorders: resolving phenotypic mimicry. Semin Hematol 2003; 40: 1â€“5.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Baxter EJ, Scott LM, Campbell PJ, East C, Fourouclas N, Swanton S et al. Acquired mutation of the tyrosine kinase JAK2 in human myeloproliferative disorders. Lancet 2005; 365: 1054â€“1061.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	James C, Ugo V, Le Couedic JP, Staerk J, Delhommeau F, Lacout C et al. A unique clonal JAK2 mutation leading to constitutive signalling causes polycythaemia vera. Nature 2005; 434: 1144â€“1148.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Levine RL, Wadleigh M, Cools J, Ebert BL, Wernig G, Huntly BJ et al. Activating mutation in the tyrosine kinase JAK2 in polycythemia vera, essential thrombocythemia, and myeloid metaplasia with myelofibrosis. Cancer Cell 2005; 7: 387â€“397.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kralovics R, Passamonti F, Buser AS, Teo SS, Tiedt R, Passweg JR et al. A gain-of-function mutation of JAK2 in myeloproliferative disorders. N Engl J Med 2005; 352: 1779â€“1790.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Prchal JF, Axelrad AA . Letter: bone-marrow responses in polycythemia vera. N Engl J Med 1974; 290: 1382.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Jones AV, Kreil S, Zoi K, Waghorn K, Curtis C, Zhang L et al. Widespread occurrence of the JAK2 V617F mutation in chronic myeloproliferative disorders. Blood 2005; 106: 2162â€“2168.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Vannucchi AM, Pancrazzi A, Guglielmelli P, Di Lollo S, Bogani C, Baroni G et al. Abnormalities of GATA-1 in megakaryocytes from patients with idiopathic myelofibrosis. Am J Pathol 2005; 167: 849â€“858.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Goerttler PS, Steimle C, Marz E, Johansson PL, Andreasson B, Griesshammer M et al. The Jak2V617F mutation, PRV-1 overexpression, and EEC formation define a similar cohort of MPD patients. Blood 2005; 106: 2862â€“2864.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Jelinek J, Oki Y, Gharibyan V, Bueso-Ramos C, Prchal JT, Verstovsek S et al. JAK2 mutation 1849G&gt;T is rare in acute leukemias but can be found in CMML, Philadelphia chromosome-negative CML, and megakaryocytic leukemia. Blood 2005; 106: 3370â€“3373.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Antonioli E, Guglielmelli P, Pancrazzi A, Bogani C, Verrucci M, Ponziani V et al. Clinical implications of the JAK2 V617F mutation in essential thrombocythemia. Leukemia 2005; 19: 1847â€“1849.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Wolanskyj AP, Lasho TL, Schwager SM, McClure RF, Wadleigh M, Lee SJ et al. JAK2 mutation in essential thrombocythaemia: clinical associations and long-term prognostic relevance. Br J Haematol 2005; 131: 208â€“213.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Cazzola M, Skoda R . Gain of function, loss of control â€“ a molecular basis for chronic myeloproliferative disorders. Haematologica 2005; 90: 871â€“874.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Tefferi A, Lasho TL, Schwager SM, Steensma DP, Mesa RA, Li CY et al. The JAK2 tyrosine kinase mutation in myelofibrosis with myeloid metaplasia: lineage specificity and clinical correlates. Br J Haematol 2005; 131: 320â€“328.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Campbell PJ, Griesshammer M, Dohner K, Dohner H, Kusec R, Hasselbalch HC et al. The V617F mutation in JAK2 is associated with poorer survival in idiopathic myelofibrosis. Blood 2005; 107: 2098â€“2100.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Campbell PJ, Scott LM, Buck G, Wheatley K, East CL, Marsden JT et al. Definition of subtypes of essential thrombocythaemia and relation to polycythaemia vera based on JAK2 V617F mutation status: a prospective study. Lancet 2005; 366: 1945â€“1953.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kralovics R, Teo SS, Buser AS, Brutsche M, Tiedt R, Tichelli A et al. Altered gene expression in myeloproliferative disorders correlates with activation of signaling by the V617F mutation of Jak2. Blood 2005; 106: 3374â€“3376.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tefferi A, Sirhan S, Lasho TL, Schwager SM, Li CY, Dingli D et al. Concomitant neutrophil JAK2 mutation screening and PRV-1 expression analysis in myeloproliferative disorders and secondary polycythaemia. Br J Haematol 2005; 131: 166â€“171.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Vannucchi AM, Guglielmelli P, Antonioli E, Mappa S, Pancrazzi A, Bogani C et al. Inconsistencies in the association between the JAK2 mutation and PRV-1 over-expression among the chronic myeloproliferative diseases. Br J Haematol 2006; 132: 652â€“654.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Vardiman JW, Harris NL, Brunning RD . The World Health Organization (WHO) classification of the myeloid neoplasms. Blood 2002; 100: 2292â€“2302.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Barosi G, Ambrosetti A, Finelli C, Grossi A, Leoni P, Liberato NL et al. The Italian consensus conference on diagnostic criteria for myelofibrosis with myeloid metaplasia. Br J Haematol 1999; 104: 730â€“737.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Thiele JPR, Imbert M, Vardiman JW, Brunning RD, Flandrin G . Chronic idiopathic myelofibrosis. In: Jaffe ESHN, Stein H, Vardiman JW (eds). World Health Organization â€“Tumors of Hematopoietic and Lymphoid Tissues. IARC Press: Washington, DC, 2001, pp 35â€“38.

                    Google ScholarÂ 
                

	Ye S, Dhillon S, Ke X, Collins AR, Day IN . An efficient procedure for genotyping single nucleotide polymorphisms. Nucleic Acids Res 2001; 29: E88-8.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Klippel S, Strunck E, Temerinac S, Bench AJ, Meinhardt G, Mohr U et al. Quantification of PRV-1 mRNA distinguishes polycythemia vera from secondary erythrocytosis. Blood 2003; 102: 3569â€“3574.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Vannucchi AM, Grossi A, Pancrazzi A, Antonioli E, Guglielmelli P, Balestri F et al. PRV-1, erythroid colonies and platelet Mpl are unrelated to thrombosis in essential thrombocythaemia. Br J Haematol 2004; 127: 214â€“219.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
This study was supported by Associazione Italiana per la Ricerca sul Cancro, Milano; Ente Cassa di Risparmio di Firenze; and PRIN grants to AMV. AP was the recipient of a fellowship from Associazione Italiana per le Leucemie, Firenze.


Author information
Authors and Affiliations
	Department of Hematology, Azienda Ospedaliera-Universitaria Careggi, University of Florence, Florence, Italy
A M Vannucchi,Â A Pancrazzi,Â C Bogani,Â E AntonioliÂ &Â P Guglielmelli


Authors	A M VannucchiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



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



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



	E AntonioliView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



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





Corresponding author
Correspondence to
                A M Vannucchi.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Vannucchi, A., Pancrazzi, A., Bogani, C. et al. A quantitative assay for JAK2V617F mutation in myeloproliferative disorders by ARMS-PCR and capillary electrophoresis.
                    Leukemia 20, 1055â€“1060 (2006). https://doi.org/10.1038/sj.leu.2404209
Download citation
	Received: 31 October 2005

	Revised: 20 February 2006

	Accepted: 28 February 2006

	Published: 06 April 2006

	Issue Date: 01 June 2006

	DOI: https://doi.org/10.1038/sj.leu.2404209


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
	JAK2
	myeloproliferative disorders
	ARMS PCR







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        JAK2 V617F Mutation in Adult T Cell Leukemia-Lymphoma
                                    
                                

                            
                                
                                    	Hossein Ayatollahi
	Mohammad Hadi Sadeghian
	Maryam Sheikhi


                                
                                Indian Journal of Hematology and Blood Transfusion (2016)

                            
	
                            
                                
                                    
                                        A highly specific q-RT-PCR assay to address the relevance of the JAK2WT and JAK2V617F expression levels and control genes in Ph-negative myeloproliferative neoplasms
                                    
                                

                            
                                
                                    	Francesca Fantasia
	Emma Nora Di Capua
	Giuseppe Cimino


                                
                                Annals of Hematology (2014)

                            
	
                            
                                
                                    
                                        Multiplex Amplification Refractory Mutation System Polymerase Chain Reaction (ARMS-PCR) for diagnosis of natural infection with canine distemper virus
                                    
                                

                            
                                
                                    	Songkhla Chulakasian
	Min-Shiuh Lee
	Wei-Li Hsu


                                
                                Virology Journal (2010)

                            
	
                            
                                
                                    
                                        Melting Point Assay for the JAK2 V617F Mutation, Comparison with Amplification Refractory Mutation System (ARMS) in Diagnostic Samples, and Implications for Daily Routine
                                    
                                

                            
                                
                                    	Sebastian Ochsenreither
	Mark Reinwald
	Thomas Burmeister


                                
                                Molecular Diagnosis & Therapy (2010)

                            
	
                            
                                
                                    
                                        Comparison of clinicopathologic findings according to JAK2 V617F mutation in patients with essential thrombocythemia
                                    
                                

                            
                                
                                    	Young-Uk Cho
	Hyun-Sook Chi
	Eul-Ju Seo


                                
                                International Journal of Hematology (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 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: ]
