







    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 Biotechnology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature biotechnology

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 19 June 2011



                    A pipeline that integrates the discovery and verification of plasma protein biomarkers reveals candidate markers for cardiovascular disease

                    	Terri A Addona1, 
	Xu Shi2Â na1, 
	Hasmik Keshishian1Â na1, 
	D R Mani1, 
	Michael Burgess1, 
	Michael A Gillette1,3, 
	Karl R Clauser1, 
	Dongxiao Shen2, 
	Gregory D Lewis2,4,5, 
	Laurie A Farrell2, 
	Michael A Fifer2, 
	Marc S Sabatine2,5,6, 
	Robert E Gerszten1,2,4,5 & 
	â€¦
	Steven A Carr1Â 

Show authors

                    

                    
                        
    Nature Biotechnology

                        volumeÂ 29,Â pages 635â€“643 (2011)Cite this article
                    

                    
        
            	
                        4741 Accesses

                    
	
                        196 Citations

                    
	
                            4 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Biomarker research
	Myocardial infarction
	Proteomics


    


                
    
    

    
    

                
            


        
            Abstract
We developed a pipeline to integrate the proteomic technologies used from the discovery to the verification stages of plasma biomarker identification and applied it to identify early biomarkers of cardiac injury from the blood of patients undergoing a therapeutic, planned myocardial infarction (PMI) for treatment of hypertrophic cardiomyopathy. Sampling of blood directly from patient hearts before, during and after controlled myocardial injury ensured enrichment for candidate biomarkers and allowed patients to serve as their own biological controls. LC-MS/MS analyses detected 121 highly differentially expressed proteins, including previously credentialed markers of cardiovascular disease and >100 novel candidate biomarkers for myocardial infarction (MI). Accurate inclusion mass screening (AIMS) qualified a subset of the candidates based on highly specific, targeted detection in peripheral plasma, including some markers unlikely to have been identified without this step. Analyses of peripheral plasma from controls and patients with PMI or spontaneous MI by quantitative multiple reaction monitoring mass spectrometry or immunoassays suggest that the candidate biomarkers may be specific to MI. This study demonstrates that modern proteomic technologies, when coherently integrated, can yield novel cardiovascular biomarkers meriting further evaluation in large, heterogeneous cohorts.
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                    Figure 1: A pipeline for biomarker verification and its application to a human model of myocardial injury.[image: ]


Figure 2: Venn diagrams summarizing proteins identified in the coronary sinuses of PMI patients.[image: ]


Figure 3: Kinetic analyses of known and putative biomarkers for acute myocardial infarction in PMI patients from discovery proteomics.[image: ]


Figure 4: Verification of novel candidate biomarkers in peripheral blood of PMI patients by targeted, quantitative MS.[image: ]


Figure 5: Verification of candidate biomarkers by western blot analysis and ELISA.[image: ]
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