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Knowledge how neutralizing antibodies recognize various SARS-CoV-2 variants is 
critical for design of vaccines and antibody-based therapeutics. Here, we reported 2.3 Å 
cryo-EM structure of full-length trimeric S-protein of the SARS-CoV-2 Delta variant in 
a complex with recombinant analogue of REGN10987 antibody’s Fab (Fig. 1).  
 

 

Fig. 1. Cryo-EM structure of the full-length Delta SARS-CoV-2 spike protein in a complex with 
REGN10987 Fab. Cryo-EM map of the S-protein/Fab complex refined to 2.3Å resolution and 

pseudoatomic model of the complex after local refinement of RBD/Fab regions. NTD – N-terminal 
domain; RBD – receptor-binding domain; Three protomers (1, 2, and 3) of S-protein are colored by 
yellow, green, and blue respectively. Corresponding Fabs are colored by cyan, magenta, and coral. 
RBD1/Fab1 and RBD2/Fab2 complexes are in ‘down’ conformation, while RBD3/Fab3 – in ‘up’ 



318 BGRS/SB-2022 

Receptor-binding domain (RBD)/Fab regions were locally refined to 3.2–3.4 Å. Two 
RBDs were in the ‘down’ state, while third RBD adopted the ‘up’ conformation. Fab 
interacted with RBDs in both conformations occupying a fragment of the receptor-
binding motif and blocking ACE2 recognition. 3D variability analysis revealed high 
mobility of the RBD/Fab regions. Molecular dynamics simulations explained the 
differences observed in the Fab interaction with Delta and Omicron RBDs. Our study 
provides a structural insight into the role of all known to date significant RBD mutations 
of the Omicron and other SARS-CoV-2 variants in the REGN10987 evasion. Data 
obtained will be useful for development of new therapeutic antibodies. 
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