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Abstract of Thesis

The entry of SARS-CoV-2 into host cells is mediated by the interaction between the spike receptor-binding
domain (RBD) and the host angiotensin—converting enzyme 2 (ACE2). Previous studies have shown that SARS—CoV-2
infection in humans can elicit infection—enhancing antibodies, which target the spike N-terminal domain (NTD),
augment ACE2 binding, and enhance SARS-CoV-2 infection. Interestingly, these antibodies exert their effect
independently of the fragment crystallizable (Fc) region, distinguishing their mode of action from canonical
antibody—dependent enhancement (ADE) mechanisms. It has been proposed that these NTD-targeting

infection—enhancing antibodies (NIEAs) act through the crosslinking of spike proteins, although structural

evidence of spike protein crosslinking is lacking.

In this study, I explored the possibility of SARS-CoV-2 spike protein crosslinking by NIEAs using simulation
and cryo—EM structural studies. Through molecular docking, I provide evidence that a single NIEA molecule
cannot bind to one trimeric spike molecule. Additionally, I present refined structural models of NIEA fragment
antigen—-binding region (Fab)-NTD complexes, supported by molecular dynamics simulations and hydrogen-

deuterium exchange mass spectrometry (HDX-MS). Finally, this study presents the first direct evidence of
NIEA-SARS-CoV-2 spike proteins. Overall, these findings advance our understanding of the molecular mechanisms

underlying NIEAs infection enhancement and their impact on SARS-CoV-2 infection.
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