
Abstract 

Cardiovascular diseases (CVD) are the leading cause of morbidity and mortality  

in Europe. Over 4 million people die from CVDs annually and another 11 million people 

develops CVDs every year. These numbers show that there is a need for better diagnostic, 

prognostic and predictive biomarkers and, more importantly, a need for new and more 

efficient drugs. Integral membrane proteins (IMPs) are ideal candidates for new drug targets.  

However, a study of IMPs represents a major challenge in current proteomics.  

This challenge is associated with the low abundance of IMPs, their low solubility  

in aqueous solvents and the absence of trypsin cleavage sites in their transmembrane 

segments. To overcome these issues, methods that selectively target either N-glycosylated 

extra-membrane segments (CSC, SPEG, N-glyco-FASP) or transmembrane segments (hpTC) 

were developed. In this thesis we employed a combination of two N-glyco-capture methods 

(SPEG and N-glyco-FASP) performed on two different samples (membrane-enriched fraction 

and total tissue lysate) with analysis of membrane-embedded  

IMP segments by hpTC and with standard non-targeted “detergent+trypsin” approach  

to analyze rat myocardial membrane proteome. We also performed an evaluation  

of employed methods for preparation of membrane fraction by western blot analysis  

of selected IMPs and cytosolic proteins. 

This multi-pronged approach led to the identification of over 1000 unique IMPs  

in the rat myocardial proteome scattered between all major cellular compartments and  

is up to date one of the most complete analysis of rat myocardial membrane proteome.  

We showed that a combination of methods targeting different subgroups of IMPs is highly 

beneficial for membrane proteome coverage as each method provided a number of unique 

identifications. This complementarity of used methods was well reflected on both protein and 

peptide level. The data presented in this thesis also showed that a choice of a technique for 

preparation of membrane-enriched fraction can lead to different results in terms  

of enrichment of IMPs and removal of major cytoskeletal and soluble cytosolic proteins.  

 


