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    Abstract
Emergence of COVID-19 pandemic caused by SARS-CoV-2 demanded development of new therapeutic strategies and thus the understanding the mode of viral attachment, entry and replication has become key aspect for such interventions. The coronavirus surface features a trimeric spike (S) protein that is essential in viral attachment, entry and membrane fusion. The S protein of SARS-CoV-2 binds to the human angiotensin converting enzyme 2 (hACE2) for the entry and the serine protease TMPRSS2 for S protein priming. The heavily glycosylated S protein is comprised of two protein subunits (S1 and S2), and the receptor binding domain within S1 subunit binds with to the hACE2 receptor. Even though hACE2 has been known for two decades and has been recognized as the entry point of several human coronaviruses, no comprehensive glycosylation characterization of hACE2 has been reported. Herein, we describe the quantitative glycosylation mapping on hACE2 expressed in human cells by both glycoproteomics and glycomics. We observed heavy glycan occupancy at all the seven possible N-glycosylation sites and surprisingly, detected three novel O-glycosylation sites. In order to deduce the detailed structure of glycan epitopes on hACE2 involved with viral binding, we have characterized the terminal sialic acid linkages, presence of bisecting GlcNAc and also the pattern of N-glycan fucosylation. We have conducted extensive manual interpretation of each glycopeptide and glycan spectra in addition to the use of bioinformatics tools to validate the hACE2 glycosylation. Elucidation of the site-specific glycosylation and its terminal orientations on the hACE2 receptor can aid in understanding the intriguing virus-receptor interactions and help in the development of novel therapeutics to circumvent the viral entry.
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