





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Type I PRMTs and PRMT5 Inversely Regulate Post-Transcriptional Intron Detention
  
       View ORCID ProfileMaxim I. Maron, Alyssa D. Casill, Varun Gupta, Simone Sidoli,  View ORCID ProfileCharles C. Query, Matthew J. Gamble,  View ORCID ProfileDavid Shechter

  
      doi: https://doi.org/10.1101/2021.08.20.457069 

  
  
  

Maxim I. Maron 
1Department of Biochemistry, Albert Einstein College of Medicine, Bronx, NY 10461

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Maxim I. Maron


Alyssa D. Casill 
2Department of Molecular Pharmacology, Albert Einstein College of Medicine, Bronx, NY 10461

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Varun Gupta 
3Department of Cell Biology, Albert Einstein College of Medicine, Bronx, NY 10461

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Simone Sidoli 
1Department of Biochemistry, Albert Einstein College of Medicine, Bronx, NY 10461

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Charles C. Query 
3Department of Cell Biology, Albert Einstein College of Medicine, Bronx, NY 10461

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Charles C. Query


Matthew J. Gamble 
2Department of Molecular Pharmacology, Albert Einstein College of Medicine, Bronx, NY 10461
3Department of Cell Biology, Albert Einstein College of Medicine, Bronx, NY 10461

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


David Shechter 
1Department of Biochemistry, Albert Einstein College of Medicine, Bronx, NY 10461

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for David Shechter
	For correspondence: 
david.shechter@einsteinmed.org




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Protein arginine methyltransferases (PRMTs) are required for the regulation of RNA processing factors. Type I enzymes catalyze mono- and asymmetric dimethylation; Type II enzymes catalyze mono- and symmetric dimethylation. To understand the specific mechanisms of PRMT activity in splicing regulation, we inhibited Type I and II PRMTs and probed their transcriptomic consequences. Using the newly developed SKaTER-seq method, analysis of co-transcriptional splicing revealed that PRMT inhibition resulted in slower splicing rates. Surprisingly, altered co-transcriptional splicing kinetics correlated poorly with ultimate changes in alternative splicing of polyadenylated RNA—particularly intron retention (RI). Investigation of RI following inhibition of nascent transcription demonstrated that PRMTs inversely regulate RI post-transcriptionally. Subsequent proteomic analysis of chromatin-associated polyadenylated RNA identified aberrant binding of the Type I substrate, CHTOP, and the Type II substrate, SmB. Targeted mutagenesis of all methylarginine sites in SmD3, SmB, and SmD1 recapitulated splicing changes seen with Type II PRMT inhibition. Conversely, mutagenesis of all methylarginine sites in CHTOP recapitulated the splicing changes seen with Type I PRMT inhibition. Closer examination of subcellular fractions indicated that RI were isolated to the nucleoplasm and chromatin. Together, these data demonstrate that PRMTs regulate the post-transcriptional processing of nuclear, detained introns through Sm and CHTOP arginine methylation.
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