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   Cardiovascular disease (CVD) results from a complex interplay of genes and 

environmental factors. A clear picture of how these different factors impact on 

individuals is yet to emerge. Lipid abnormalities account for over 60% of the population 

attributable risk for myocardial infarction and are the most important single target for 

prevention, along with blood pressure lowering and smoking cessation. Traditionally, 

research focused predominantly on lipid classes, such as cholesterol and triglycerides, 

while ignoring their inherent complexity of lipid speciation and differential associations 

with CVD. Likewise, lipoproteins were mostly defined in terms of their separation by 

physical properties which does not always correspond to their function. Among 

apolipoproteins, the main focus has been on apoB-100 and apo-A1. There are likely 

targets beyond these measurements that can inform on CVD risk. My group uses mass 

spectrometry-based proteomics to integrate biological information in disease-specific 

networks for CVD. Using mass spectrometry, we recently demonstrated that resolving 
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the complexity of apolipoproteins improves CVD risk prediction. Notably, plasma data 

are integrated with proteomics findings from human atherosclerotic plaques to advance 

our understanding how circulating biomarkers relate to lipid retention and vascular 

inflammation in CVD. By linking cutting-edge technologies to tissue biobanks and 

prospective, community-based studies, our aim is to demonstrate how a multi-omics 

approach can be used to advance our understanding of the pathophysiological 

mechanisms of CVD. 

 

References: 

1) Stegemann C, Pechlaner R, Willeit P, Langley S, Mangino M, Mayr U, Menni C, 

Moayyeri A, Santer P, Rungger G, Spector TD, Willeit J, Kiechl S, Mayr M. Lipidomics 

Profiling and Risk of Cardiovascular Disease in the Prospective Population-Based Bruneck 

Study. Circulation. 2014; 129: 1821-1831. 

2) Pechlaner R, Tsimikas S, Yin X, Willeit P, Baig F, Santer P, Oberhollenzer F, Egger G, 

Witztum JL, Alexander VJ, Willeit J, Kiechl S, Mayr M. Very-Low-Density Lipoprotein-

Associated Apolipoproteins Predict Cardiovascular Events and Are Lowered by Inhibition 

of APOC-III. J Am Coll Cardiol. 2017;69:789-800. 

3) Langley SR, Willeit K, Didangelos A, Matic LP, Skroblin P, Barallobre-Barreiro J, 

Lengquist M, Rungger G, Kapustin A, Kedenko L, Molenaar C, Lu R, Barwari T, Suna G, Yin 

X, Iglseder B, Paulweber B, Willeit P, Shalhoub J, Pasterkamp G, Davies AH, Monaco C, 

Hedin U, Shanahan CM, Willeit J, Kiechl S, Mayr M. Extracellular Matrix Proteomics 

Identifies Molecular Signature of Symptomatic Carotid Plaques. J Clin Invest. 

2017;127:1546-1560. 

4) Suna G, Wojakowski W, Lynch M, Barallobre-Barreiro J, Yin X, Mayr U, Baig F, Lu R, 

Fava M, Hayward R, Molenaar C, White SJ, Roleder T, Milewski KP, Gasior P, Buszman PP, 

Buszman P, Jahangiri M, Shanahan CM, Hill J, Mayr M. Extracellular Matrix Proteomics 

Reveals Interplay of Aggrecan and Aggrecanases in Vascular Remodeling of Stented 

Coronary Arteries. Circulation. 2018;137:166-183. 

5) Burnap SA, Joshi A, Tsimikas S, Fernández-Hernando C, Kiechl S, Berry SE, Hall W, 

Levkau B, Mayr M. High-Density Lipoproteins Are the Main Carriers of PCSK9 in the 

Circulation. J Am Coll Cardiol. 2020;75:1495-1497.  

 

 

 



SHORT BIOGRAPHY 

 

 

 Manuel Mayr qualified in Medicine from the University of Innsbruck (Austria) in 1999.  He 

then moved to London to undertake a PhD on combining proteomics and metabolomics. Upon 

completion of his PhD, he achieved promotion to Professor at King’s College London in 2011. In 

2017, he has been awarded a British Heart Foundation Personal Chair for Cardiovascular 

Proteomics. His academic achievements have been recognised by the inaugural Michael Davies 

Early Career Award of the British Cardiovascular Society (2007), the inaugural Bernard and Joan 

Marshall Research Excellence Prize of the British Society for Cardiovascular Research (2010), and 

the Outstanding Achievement Award by the European Society of Cardiology Council for Basic 

Cardiovascular Science (2013). In 2017, he was awarded a British Heart Foundation Personal 

Chair. 


