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Highlights 2020 

Copenhagen Center for Glycomics (CCG) is in its final year after nine highly creative and productive 
years. CCG is now at the very front of the field with an international reputation and impact arguably 
as a world leader and pioneer in Next Generation Glycomics. The unique genetic approach to 
functional glycomics pioneered by CCG in 2011 has seriously paid off. Implementation of genetic 
dissection approaches in a range of biological systems have provided basic discoveries, technological 
advances, novel resources, and new therapeutic principles and designs for biologics. In short - we are 
reaching our vision to take full control of the glycosylation machinery in mammalian cells, and open 
the glycomics field up for traditional “Omics” approaches applied in the genomics and proteomics 
fields with plug-n-play capabilities.  

A series of invited reviews covering these advances were 
produced (Schjoldager et al. Nat Rev Mol Cell Biol; 
Narimatsu et al. J Biol Chem 2021; Bennett et al. Nucleic 
Acids Res) and textbook chapters (Clausen et al. Essentials of 
Glycobiology 2021). We took the genetic dissection approach 
a step further, with developing organotypic tissue models to 
demonstrate how glycans affect complex tissue formation 
(Dabelsteen et al. Dev Cell; Bagdonaite et al. EMBO J); we 
developed protocols and informatics for use of our unique cell-
based glycan array platform that serves as a community 
resource (Bull et al. STAR Protoc); we identified and 
characterized a new genetic disease (GALNT2 congenital 
disorder of glycosylation syndrome) (Zilmer et al. Brain); and 
we discovered that the large class of peptide hormones are highly O-glycosylated (Madsen et al. Nat 
Commun). 

We applied our genetic engineering approach to dissect the molecular basis for how glycosylation 
regulates the levels of phosphate in blood with impact on bone mineralization and osteoporosis (de 
Las Rivas et al. Nat Chem Biol). Furthermore, we participated in engineering T cells for cancer 
therapy (CAR-Ts) with broader reactivity towards human cancer cells (Sharma et al. PNAS). Finally, 
in a larger international collaboration we discovered that the SARS-CoV-2 virus relies on sugars 
(heparan sulfate glycosaminoglycans) as co-receptor for attachment and infection (Clausen TM et al. 
Cell).  

Our program is reaching a phase where we are beginning to see a new horizon for the field - and the 
next barrier. With control of the glycosylation machinery and in principle the “third language of life” 
– it is dawning that our current understanding of how the sugar language is read and translated into 
biological functions is far too simple. Today experimentally, sugars are read as – sugars – without 
their natural context on proteins and lipids and the cell. However, in studies with our cell-based 
glycan arrays we are seeing that higher order assemblies of glycans and glycoproteins on cells 
produce a far more complex code for glycans (Büll et al. PNAS 2021). An illustrative analogy is 
reading the proteome from peptides and not proteins! We envision the need for a fundamental 
conceptual shift in the field - with the potential to lead a new understanding of how sugars direct 
functions with much greater selectivity and diversity than is currently appreciated.   


	Copenhagen Center for Glycomics (CCG)



