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Toolbox needed for structural characterization and comparability studies of glycan biosimilars 

Production of high-quality pharmaceutical recombinant therapeutic glycoprotein with consistency in glycan quality is still 
challenging. Since glycans are responsible for bioactivity, solubility, immunogenicity, and clearance rate from circulation, 

it is vital to have detailed map of glycans in therapeutic glycoproteins. However, due to the enormous diversity of carbohydrate 
structures and their heterogeneity, this still remains one of the bottlenecks of full structural characterization. Detailed glycoprotein 
structural analysis has to be able to identify the peptide sequence where the glycans are attached, as well as the structure of the 
glycan portion, including oligosaccharide sequence and glycosyl linkages. We will detail methods for mass spectrometry (MS) 
experiments on both released glycans (“glycomics”), as well as on intact glycopeptides (“glycoproteomics”) using EDT, HCD and 
CID fragmentation pathways that are needed for quantitation and full elucidation of the structure of glycoproteins. Additional 
data will be shown where a combination of 2D-NMR, glycosyl composition and glycosyl linkage analysis, will provide information 
on the glycan topology as well as detection methods for potential non-human modifications that could arise from mammalian 
expression systems such as Galα1-3Gal and N-glycolylneuraminic acid (NeuGc). Our consolidated experiments will outline 
all the necessary information pertaining to the glycoprotein, including glycan fine structure, attachment site, and glycosylation 
degree to be obtained pharmaceutical recombinant glycoproteins.
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