
Abstract (EN) 

Proteins are the important biologically active substances for the organism, their 

qualitative and quantitative composition determines thein function in the organism. Protein 

analysis in biological material is an important part of biological and medical research. 

 This dissertation is focused on the optimalization of sample preparation – the 

biological materials – namely the pre-analytical phase of sample processing and their 

preparation for their own analases and also introducing new procedures in theie praparation. 

The conditions of individual analysis approaches were always optimized by means of one-

dimensional and two-dimensional gel electrophoresis and mass spectrometry. The obtained 

results were statistically evaluated and other possible approaches to futher research were 

outlined. 

 The main biological material studied was human saliva with regard to oral health. 

Comparative study of human saliva was performed (human saliva obtained from caries-free 

and caries-susceptible people). The saliva composition of individual fractions was 

investigated with regard to oral health. The study was carried out to compare differences in 

the abundances of proteins in the saliva of caries-free and caries-susceptible persons, based on 

label-free mass spectrometry quantification, and to perform a gender comparison. A total of 

14 proteins were found with higher expression in the caries-free group in comparison with the 

caries-susceptible group, and half of the proteins are immune and antimicrobial ones (for 

example lysozyme C, protein S100-A8, polymeric immunoglobulin receptor, immunoglobulin 

κ constant). The specificity of these proteins could play an important role in oral protection. 

Three proteins (cornulin, protein 14-3-3, annexin A1) were found in pellet fractions with  

higher signifiant expression in caries-susceptible group in comparison with caries-free group. 

These proteins are calcium binding proteins that could decalcify enamel of tooth, tooth decay 

may occur. 

 Another examined biological material was tissue - parts of the heart of the rat, where 

the left and right ventricular differences and baso-apical differences were described on the 

basis of two-dimensional gel electrophoretic analysis. The described changes were more 

pronounces in the left ventricular, which is subjected to higher workload. Mitochondrial 

proteins belonging to the “metabolism and energy pathways” (l-lactate dehydrogenade, 

creatine kinase M-type) and contractile protein like myosin light chain 3 were found. 

 Another material studied was the contracted tissue from part of the talonavicular 

articulation - part of the tissue affected by the disease idiopathic pes equinovarus (clubfoot). 



Label-free quantification was used and most of the 11 differently expressed proteins found are 

components the extracellular matrix. These proteins could play specific roles in the 

pathogenesis of this deformity.  

 One-dimensional and two-dimensional electrophoresis methods were also applied in 

the analysis of extracellular proteins from Butyrivibrio fibrisolvens grown on four substrates 

(glucose, xylan, xylan / glucose mixture and xylose) and the effect of substrate on protein 

expression was studied. The different expression found was observed in the extracellular 

proteins involved in glycolysis. The results of this comparison provide information about 

substrate preference. 

 


