





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Integrative proteogenomics for differential expression and splicing variation in a DM1 mouse model
  
       View ORCID ProfileElizaveta M. Solovyeva, Stephan Utzinger, Alexandra Vissières, Joanna Mitchelmore, Erik Ahrné, Erwin Hermes, Tania Poetsch, Marie Ronco, Michael Bidinosti, Claudia Merkl, Fabrizio C. Serluca, James Fessenden, Ulrike Naumann, Hans Voshol, Angelika Meyer, Sebastian Hoersch

  
      doi: https://doi.org/10.1101/2021.05.15.443842 

  
  
  

Elizaveta M. Solovyeva 
%Novartis Institute for Biomedical Research, NIBR Informatics, 4056 Basel, Switzerland
¥V.L. Talrose Institute for Energy Problems of Chemical Physics, N.N. Semenov Federal Research Center for Chemical Physics, Russian Academy of Sciences, Moscow 119334, Russia
§Moscow Institute of Physics and Technology (State University), Dolgoprudny, Moscow Region 141701, Russia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Elizaveta M. Solovyeva


Stephan Utzinger 
#NIBR, Musculoskeletal Diseases, 4056 Basel, Switzerland

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


Alexandra Vissières 
&NIBR, Analytical Sciences and Imaging, 4056 Basel, Switzerland

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


Joanna Mitchelmore 
#NIBR, Musculoskeletal Diseases, 4056 Basel, Switzerland

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


Erik Ahrné 
&NIBR, Analytical Sciences and Imaging, 4056 Basel, Switzerland

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


Erwin Hermes 
&NIBR, Analytical Sciences and Imaging, 4056 Basel, Switzerland

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


Tania Poetsch 
&NIBR, Analytical Sciences and Imaging, 4056 Basel, Switzerland

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


Marie Ronco 
#NIBR, Musculoskeletal Diseases, 4056 Basel, Switzerland

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


Michael Bidinosti 
#NIBR, Musculoskeletal Diseases, 4056 Basel, Switzerland

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


Claudia Merkl 
#NIBR, Musculoskeletal Diseases, 4056 Basel, Switzerland

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


Fabrizio C. Serluca 
‡NIBR Informatics, Cambridge, MA 02139, USA

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


James Fessenden 
$NIBR, Musculoskeletal Diseases, Cambridge, MA 02139, USA

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


Ulrike Naumann 
¶NIBR, Chemical Biology & Therapeutics, 4056 Basel, Switzerland

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


Hans Voshol 
&NIBR, Analytical Sciences and Imaging, 4056 Basel, Switzerland

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


Angelika Meyer 
#NIBR, Musculoskeletal Diseases, 4056 Basel, Switzerland

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


Sebastian Hoersch 
%Novartis Institute for Biomedical Research, NIBR Informatics, 4056 Basel, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
sebastian.hoersch@novartis.com




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Dysregulated mRNA splicing is involved in the pathogenesis of many diseases including cancer, neurodegenerative diseases, and muscular dystrophies such as myotonic dystrophy type 1 (DM1). Comprehensive assessment of dysregulated splicing on the transcriptome and proteome level have been methodologically challenging, and thus investigations have often been targeting only few genes.
Here, we performed a large-scale coordinated transcriptomic and proteomic analysis to characterize a DM1 mouse model (HSALR) in comparison to wild-type. Our integrative proteogenomics approach comprised gene- and splicing-level assessments for mRNAs and proteins. It recapitulated many known instances of aberrant mRNA splicing in DM1 and identified new ones. It enabled the design and targeting of splicing-specific peptides and confirmed the translation of known instances of aberrantly spliced disease-related genes (e.g. Atp2a1, Bin1, Ryr1), complemented by novel findings (e.g. Ywhae, Flnc, Svil). Comparative analysis of large-scale mRNA and protein expression data showed remarkable agreement of differential patterns between disease and wild-type on both the gene and especially the splicing level.
We hence believe that our work is suitable as a model for a robust and scalable integrative proteogenomic strategy. This strategy provides investigative approaches, advances our understanding of the disease biology of splicing-based disorders, and helps establish robust splicing-specific biomarkers.
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