Anti-SARS-CoV-2 Omicron antibodies isolated from a
SARS-CoV-2 Delta semi-immune phage display library
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This report describes the discovery and characterization of antibodies with potential broad okncohi
SARS-CoV-2 neutralization profiles. The antibodies were obtained from a phage display = RBD: |gG blndlng assay
library built with the VH repertoire of a convalescent COVID-19 patient who was infected
with SARS-CoV-2 B.1.617.2 (Delta). The patient received a single dose of Ad5-nCoV vaccine A) 307 B) 3.0
(Convidecia™, CanSino Biologics Inc.) one month before developing COVID-19 symptoms. l I I I I I I - ” g . CBS
Four synthetic VL libraries were used as counterparts of the immune VH repertoire. After l | I’ I I l l I b E E o PIEINS
three rounds of panning with SARS-CoV-2 receptor-binding domain wildtype (RBD-WT) 34 § = § o :3227
unique scFvs, were identified, with 27 cross-reactive for the RBD-WT and RBD Delta (RBD- - S 151 S 159 v 1gG-B1
DT), and seven specifics for the RBD-WT. The cross-reactive scFvs were more diverse than ; ; 1.0- sl
the RBD-WT specific ones, being encoded by several IGHV genes from the IGHV1 and 0 0 ik e
IGHV3 families combined with short HCDR3s. Three cross-reactive scFvs and one RBD-WT il e B o oo '
specific scFv were converted to human IgG1 (hlgG1). The four antibodies blocked the RBD- d0001 0031 601 & 04 3 10 °0°(;001 0001 001 04 - %o
WT binding to angiotensin converting enzyme 2 (ACE2). Importantly, one of the antibodies — —
also recognized the RBD from the B.1.1.529 (Omicron) isolate (RBD-0) called IgG-A7. ®RBD-WT
This antibody neutralized SARS-CoV-2 WT, Delta and Omicron virus, and their I I I I l | I I I ORBD-D 0 304
physicochemical characteristics suggest it could be an optimal candidate for developing l ' ' ' - 2.5+ g6  |—— "'"f:"::'f';;'lw o
therapeutic drugs with a broad SARS-CoV-2 neutralization profile. E 50 : CB6 | 00043 | 00033 | -
2 ' = PSE1-A6 | 0.0037 | 0.0033 -
Figure 1. Functional profile of the unique scFvs. Binding to RBD-WT and RBD-DT (top), § 1.54 Y 18G-A2 | 0.0037 | 0.0036 =
s . . .. . J G-A7 I8 3 0.0163
competition with P5E1-A6 (middle) and RBD-WT:hACE2 blocking interaction (bottom). p T 1 ORD. L S RO
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- VH1-24 2 5.7 T Nl response in GraphPad Prism 9.3.1. and the the EC50 values were calculated.
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CONCLUSION: 1gG-A7 neutralized SARS-CoV-2 WT, Delta and Omicron by the RBD recognition, furthermore, had all the attributes of a good candidate to be developed in a therapeutic antibody
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