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The possibility to alter the cell surface carbohydrate expression by insertion or 

deletion of glycosyltransferase genes is a powerful technique to study the 

biological function of selected carbohydrate antigens. However, shifting the 

equilibrium between competing glycosyltransferases might lead to unexpected 

phenotypic effects, such as accumulation of other carbohydrate antigens and 

exposure of antigen structures that normally are cryptic or present in minute 

amounts on the cell surface.  

The present work explores the relationship of glycosyltransferase repertoire 

(genotype) and the resulting cell membrane glycolandscape (phenotype) from a 

glycosphingolipid perspective using two model systems where 

glycosyltransferase genes have been deleted or introduced. In addition to 

contributing to basal glycobiology, the experimental models have the potential to 

serve clinical purposes in the xenotransplantation and microbial adhesion fields. 

Glycosylation is not template driven, explaining why the cell membrane 

carbohydrate expression cannot be predicted from genotyping, but rather 

requires phenotyping. For phenotyping in this sense, antibody/lectin recognition 

of cell membrane antigens is insufficient necessitating structural determination.  

Neutral and acidic glycolipids from tissues and cells were isolated by means of 

organic solvent extraction and repeated chromatography steps. Individual 

glycolipid components were purified by high performance liquid 

chromatography. The antigenic properties of the glycolipids were examined for 

reactivity with mono- and polyclonal antibodies, lectins and sera on thin layer 

chromatography plates. Structural elucidation was conducted by the combined 

use of mass spectrometry and proton nuclear magnetic resonance spectroscopy. 

Our studies report an indisputable correlation between glycosyltransferase gene 

setup and the resulting glycolandscape phenotype. The study is also indicative of 

the renowned complexity of glycosylation, e.g. the glycosyltransferase 

dependence on the underlying protein/lipid backbone and the species-, 

individual- and organ-specific glycosyltransferase activity. In addition, we have 

identified several novel glycosphingolipids in pig tissues for which function and 

importance remain to be elucidated. 
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