







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Medicine]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature medicine

	resources

	
                                    article


    
        
        
            
            
                
                    	Resource
	Published: 21 May 2018



                    The reference epigenome and regulatory chromatin landscape of chronic lymphocytic leukemia

                    	Renée Beekman 
            ORCID: orcid.org/0000-0001-7081-78741,2, 
	Vicente Chapaprieta 
            ORCID: orcid.org/0000-0002-4910-53943, 
	Núria Russiñol1, 
	Roser Vilarrasa-Blasi3, 
	Núria Verdaguer-Dot3, 
	Joost H. A. Martens4, 
	Martí Duran-Ferrer 
            ORCID: orcid.org/0000-0003-1666-58193, 
	Marta Kulis5, 
	François Serra 
            ORCID: orcid.org/0000-0003-3895-47426,7,8, 
	Biola M. Javierre9, 
	Steven W. Wingett9, 
	Guillem Clot 
            ORCID: orcid.org/0000-0003-2588-74131,2, 
	Ana C. Queirós1, 
	Giancarlo Castellano10, 
	Julie Blanc 
            ORCID: orcid.org/0000-0002-5367-06286,11, 
	Marta Gut6,11, 
	Angelika Merkel6,11, 
	Simon Heath 
            ORCID: orcid.org/0000-0002-9550-08976,11, 
	Anna Vlasova 
            ORCID: orcid.org/0000-0002-4241-267412, 
	Sebastian Ullrich 
            ORCID: orcid.org/0000-0001-7275-091712, 
	Emilio Palumbo12, 
	Anna Enjuanes1,2, 
	David Martín-García1,2, 
	Sílvia Beà 
            ORCID: orcid.org/0000-0001-7192-23851,2, 
	Magda Pinyol1,2, 
	Marta Aymerich2,13, 
	Romina Royo14, 
	Montserrat Puiggros14, 
	David Torrents14,15, 
	Avik Datta 
            ORCID: orcid.org/0000-0002-1411-863816, 
	Ernesto Lowy 
            ORCID: orcid.org/0000-0001-9312-115916, 
	Myrto Kostadima 
            ORCID: orcid.org/0000-0002-1818-405016, 
	Maša Roller 
            ORCID: orcid.org/0000-0001-5667-331716, 
	Laura Clarke 
            ORCID: orcid.org/0000-0002-5989-689816, 
	Paul Flicek 
            ORCID: orcid.org/0000-0002-3897-795516, 
	Xabier Agirre2,17, 
	Felipe Prosper2,17,18, 
	Tycho Baumann2,19, 
	Julio Delgado2,19, 
	Armando López-Guillermo2,19, 
	Peter Fraser 
            ORCID: orcid.org/0000-0002-0041-12279,20, 
	Marie-Laure Yaspo 
            ORCID: orcid.org/0000-0002-9555-997921, 
	Roderic Guigó 
            ORCID: orcid.org/0000-0002-5738-447712, 
	Reiner Siebert22, 
	Marc A. Martí-Renom 
            ORCID: orcid.org/0000-0002-0151-42796,7,8,15, 
	Xose S. Puente 
            ORCID: orcid.org/0000-0001-9525-14832,23, 
	Carlos López-Otín2,23, 
	Ivo Gut6,11, 
	Hendrik G. Stunnenberg4, 
	Elias Campo 
            ORCID: orcid.org/0000-0001-9850-97931,2,3,5,24 & 
	…
	Jose I. Martin-Subero1,2,3 

Show authors

                    

                    
                        
    Nature Medicine

                        volume 24, pages 868–880 (2018)Cite this article
                    

                    
        
            	
                        12k Accesses

                    
	
                        127 Citations

                    
	
                            168 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Chronic lymphocytic leukaemia
	Epigenomics


    


                
    
    

    
    

                
            


        
            Abstract
Chronic lymphocytic leukemia (CLL) is a frequent hematological neoplasm in which underlying epigenetic alterations are only partially understood. Here, we analyze the reference epigenome of seven primary CLLs and the regulatory chromatin landscape of 107 primary cases in the context of normal B cell differentiation. We identify that the CLL chromatin landscape is largely influenced by distinct dynamics during normal B cell maturation. Beyond this, we define extensive catalogues of regulatory elements de novo reprogrammed in CLL as a whole and in its major clinico-biological subtypes classified by IGHV somatic hypermutation levels. We uncover that IGHV-unmutated CLLs harbor more active and open chromatin than IGHV-mutated cases. Furthermore, we show that de novo active regions in CLL are enriched for NFAT, FOX and TCF/LEF transcription factor family binding sites. Although most genetic alterations are not associated with consistent epigenetic profiles, CLLs with MYD88 mutations and trisomy 12 show distinct chromatin configurations. Furthermore, we observe that non-coding mutations in IGHV-mutated CLLs are enriched in H3K27ac-associated regulatory elements outside accessible chromatin. Overall, this study provides an integrative portrait of the CLL epigenome, identifies extensive networks of altered regulatory elements and sheds light on the relationship between the genetic and epigenetic architecture of the disease.
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                    Fig. 1: CLL reference epigenomes.[image: ]


Fig. 2: Chromatin states and its transitions in CLL.[image: ]


Fig. 3: CLL specific regulatory landscape.[image: ]


Fig. 4: De novo chromatin activity and accessibility changes in an extended CLL cohort.[image: ]


Fig. 5: B cell related chromatin activity and accessibility signatures in the extended CLL cohort.[image: ]


Fig. 6: Somatic genetic alterations in relation to chromatin activity and accessibility.[image: ]
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