
 

 

Abstract 

Congenital disorders of glycosylation (CDG) are rare multisystem metabolic diseases 

and their number has rapidly grown in recent years. The clinical manifestation includes 

very broad spectrum of symptoms. In most of all cases CDG are caused by mutations 

in genes encoding the enzymes of glycosylation pathway. Based on the type of defect, 

CDG are divided into the following groups: disorders of N-glycosylation  

or O-glycosylation of proteins, defects in modification of proteins by GPI anchor, 

disorders of lipid glycosylation and defects that impact multiple glycosylation pathways.   

The aim of the thesis was to find new biochemical analyses suitable for 

diagnostics and characterization of CDG patients. The experimental conditions were 

optimized for selected markers (Sambucus Nigra (SNA) lectin, proaerolysin (FLAER), 

antibodies to proteins CD55 and CD59) and the staining was applied to cultivated skin 

fibroblasts from controls and patients diagnosed with CDG by whole-exome sequencing 

(ATP6AP1-CDG, PIGN-CDG, SLC10A7-CDG, PISD deficiency). The experiments 

were performed using flow cytometry (FACS) and fluorescent microscopy (FM). 

The detection of sialylation by SNA lectin and analysis of the mitochondrial 

membrane potential changes by a fluorescent labelled probe JC-1 with FCCP simulation 

of mitochondrial defect were optimized. In comparison to controls, a significantly lower 

expression of protein CD55 in the patients with PIGN-CDG and PISD deficiency was 

proved by FACS and FM. No differences between controls and patients were detected 

in the expression of GPI marker FLAER or protein CD59 using FACS. However, 

a significant reduction of the CD59 signal in PIGN-CDG was shown by FM. Based 

on the pilot experiments, we assume decreased level of protein CD55 in PIGN-CDG 

as well as in PISD defect. The protein CD59 is also probably affected in PIGN-CDG. 

This study brings the optimalization of experimental conditions for labelling with 

specific GPI anchor markers. This technique will be utilized in the diagnostics of patients 

with CDG caused by defects in the GPI anchor biosynthesis, which cannot be captured 

by routinely used isoelectric focusing of serum transferrin.  
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