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            Abstract
Recognition of modified histone species by distinct structural domains within â€˜readerâ€™ proteins plays a critical role in the regulation of gene expression. Readers that simultaneously recognize histones with multiple marks allow transduction of complex chromatin modification patterns into specific biological outcomes. Here we report that chromatin regulator tripartite motif-containing 24 (TRIM24) functions in humans as a reader of dual histone marks by means of tandem plant homeodomain (PHD) and bromodomain (Bromo) regions. The three-dimensional structure of the PHD-Bromo region of TRIM24 revealed a single functional unit for combinatorial recognition of unmodified H3K4 (that is, histone H3 unmodified at lysine 4, H3K4me0) and acetylated H3K23 (histone H3 acetylated at lysine 23, H3K23ac) within the same histone tail. TRIM24 binds chromatin and oestrogen receptor to activate oestrogen-dependent genes associated with cellular proliferation and tumour development. Aberrant expression of TRIM24 negatively correlates with survival of breast cancer patients. The PHD-Bromo of TRIM24 provides a structural rationale for chromatin activation through a non-canonical histone signature, establishing a new route by which chromatin readers may influence cancer pathogenesis.




            
                
                    

    
        
            
                
                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 51 print issues and online access
$199.00 per year
only $3.90 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: 
                        TRIM24 PHD finger interacts with unmethylated H3K4.
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Figure 2: 
                        TRIM24 PHD-Bromo simultaneously binds H3K4me0 and acetylated histone lysines.
                      [image: ]


Figure 3: 
                        TRIM24 is recruited with ERÎ± to ERE sites depleted of H3K4me2.
                      [image: ]


Figure 4: 
                        TRIM24 functions as a co-activator and stabilizes ERÎ±â€“chromatin interactions.
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Figure 5: 
                        Aberrant expression of TRIM24 correlates with poor survival of breast cancer patients.
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                Data deposits

                The X-ray coordinates of TRIM24 PHD-Bromo in the free state and when bound to H3(1â€“10)K4, H3(13â€“32)K23ac, H3(23â€“31)K27ac and H4(14â€“19)K16ac peptides have been deposited in the Protein Data Bank (PDB) under accession numbers 3O33, 3O37, 3O34, 3O35 and 3O36, respectively. ChIP-sequencing files and data are deposited at the NCBI Gene Expression Omnibus (GEO) site as accession number GSE24166.
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        Editorial Summary
TRIM24 links histone code to breast cancer
The post-translational modification of histones is a crucial mechanism in the regulation of gene expression. The modifications occur in combinations that must be faithfully translated by histone reader proteins. A study of the crystal structure of the transcription and chromatin regulator TRIM24 shows it to be a unique histone reader capable of combinatorial recognition of dual marks on the histone H3 tail. TRIM24 is involved in activation of oestrogen-dependent genes and is aberrantly expressed in breast cancer, and this work establishes a new route by which chromosome readers may influence carcinogenesis.
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