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Glycosylation is the enzymatically catalysed modification of biomolecules with carbohydrate 
structures. For secreted and membrane-integral proteins, it is the most common post-
translational modification. Glycan structures characterize the molecular environment 
immediately outside of all cell types and hence have critical functions in interactions of any 
cell with its environment (cell-cell, cell-pathogen, cell-molecule). The field of 
glycobiotechnology is concerned with understanding and re-engineering of these 
glycosylation-dominated interactions. In particular, the understanding of the synthetic 
pathways and functions for eukaryotic N- and O-glycosylation, gained over the past few 
decades, has enabled the rewiring of these pathways for the benefit of pharmaceutical 
applications. Based on the conservation of the core pathways between eukaryotes, it has been 
possible to transfer the efficient synthesis of particular human-specific glycan structures to 
other eukaryotes such as yeasts and plants. This is enabling the cost-effective production of 
biopharmaceutical proteins with glycosylation patterns customized to particular therapeutic 
functionality (e.g. targeting to particular glycan receptors, or customized for particular 
pharmacokinetic behaviour). I will illustrate our work with regard to the production of human 
IgG-like glycosylation patterns in yeast1, and the production of mannose-6-phosphate 
modified lysosomal enzymes for the treatment of human inherited lysosomal storage 
diseases2. Whereas these earlier synthetic biology endeavours were geared towards efficiently 
synthesising proteins with complex mammalian glycan structures in other eukaryotes, more 
recently we have generated mammalian cells and plants in which glycosylation complexity 
has been reduced to the bare minimum, while still being compatible with eukaryotic cell life 
and protein productivity. This ‘GlycoDelete’ technology3,4 opens up many new structural 
biology and biopharmaceutical applications that are currently being explored in our 
laboratory. 
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