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N-glycosylation of the immunoglobulin G (IgG) is essential for antibody functions. However, the
relationship between glycan structure and antibody function is still unclear due to the
heterogeneous nature of glycan structure. To reveal the relationship between N-glycan and antibody
activities, homogeneous N-glycan carrying IgG is highly desired. Previous N-glycan engineering of
IgGs utilizing enzymatic reactions was limited to the IgG with symmetric Nglycans synthesis. This
proposal aims to, 1) systematic synthesis of homogeneous symmetric and asymmetric N-glycan
carrying IgG; 2) evaluate their biological activity in vitro; 3) investigate the pharmacokinetic profile
of glycosylated IgGs by in vivo imaging. Interestingly, our homogeneous glycosylated rituximab
showed significant differences in binding affinity compared to native form, indicating the potential
for glycan to modulate IgG function. This research strategy offers both mechanistic insights into

their biological functions and potential for enhancing therapeutic IgG using glycans.
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