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Figure 1: Study design and sequences of SARS-CoV-2 variants. 
We obtained convalescent plasma and detected the matching 
infecting variant in the first SARS-CoV-2 infection wave in South 
Africa. A blood draw and nasopharyngeal/oropharyngeal was 
performed on study participants. 
First wave virus was outgrown from one of the participants and 
compared to two viruses outgrown from the second wave, which 
were 501Y.V2 variants. 
A focus forming microneutralization assay was used to quantify 
neutralization.

Table shows mutations present in Spike for the 501Y.V2 variants 
and the first wave virus used in the study.

Escape of SARS-CoV-2 501Y.V2 variants from neutralization by convalescent plasma
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Figure 2: Neutralization of first wave and 501Y.V2 variants 
by convalescent plasma from first wave infections. 

(A) A representative focus forming assay using plasma from 
participant 039-13-0015. 

Plasma neutralization of (B) first wave virus and (C) the 
combined results from the two 501Y.V2 variants. 

Colored circles represent means and standard errors from 8 
independent neutralization experiments using plasma from 
6 convalescent participants who were infected by first wave 
variants in the first peak of the pandemic in South Africa. 

Correspondingly colored lines are fits of the sigmoidal 
equation with IC50 as the fitted parameter. Black points 
represent a pool of plasma from three uninfected controls. 

The transmission index (Tx) is the number of foci in the 
presence of the plasma dilution normalized by the number of 
foci in the absence of plasma.
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mRNA-1273 (Moderna)  vaccine induces neutralizing antibodies against spike mutants from global SARS-CoV-2 variants
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Phase 1 trial participants were immunized with 100 
μg mRNA-1273 on a prime boost schedule, and sera 
were collected 1 week post-boost. 
Neutralization was measured by a recombinant VSV-
based SARS-CoV-2 pseudovirus neutralization assay

UK∆8 UK variant

SA∆9 SA variant
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Figure 4. Neutralization of B.1.1.7 and B.1.351 SARS-CoV-2 pseudoviruses by serum from mRNA-1273-immunized Phase 1 human participants. 
mRNA-1273 Phase 1 trial participant sera were collected on day 36, 7 days after the boost. Neutralization was measured by a recombinant VSV based 
PsVN assay that incorporated D614G or the indicated spike mutations present in the B.1.1.7 variant (A-B) or B.1.351 variant (C-D). 
(A,C) Min to max box plots, with the box from 25-75% and the median value denoted by the line. 
(B,D) Results from individual participant sera is represented as dots on each figure, with lines connecting the D614G and variant neutralization titers. 
The horizonal dotted lines indicate the lower limit of quantification (LLOQ). G=D614G

mRNA-1273 (Moderna)  vaccine induces neutralizing antibodies against spike mutants from global SARS-CoV-2 variants

= UK∆8 = UK∆8 = SA∆9 = SA∆9
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South-African (B1.351) variant has 9 mutations  in Spike = SA∆9

UK variant (B.117) has 8 mutations in Spike = UK∆8  

Receptor binding motif (RBM) and N-terminal domain (NTD) are “hotspots” for infection-induced neutralizing antibodies
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Change in 50 % inhibitory concentration(IC50) of convalescent plasma from severe and non-severe patients 
against  UK variant (UKΔ8) and South-African variant (SAΔ9), relative to the WT. 

Mean fold changes in IC50 values relative to the WT are written above the p values. 
Statistical analysis was performed using a two-tailed paired t test 

Increased Resistance of SARS-CoV-2 Variants UK and South African variants to Antibody Neutralization 
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Fold change in neutralization IC50 by convalescent sera of UKΔ8 and SAΔ9, as well as single-mutation pseudoviruses, 
relative to the WT presented as a heatmap with darker colors implying greater change

Increased Resistance of SARS-CoV-2 Variants UK and South African variants to Antibody Neutralization 
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Change in reciprocal serum IC50 values for Moderna and Pfizer vaccinees against UKΔ8 and SAΔ9, relative to the WT. 

Mean fold change in IC50 relative to the WT is written above the p values. S
Statistical analysis was performed using a two-tailed paired t test. 

Increased Resistance of SARS-CoV-2 Variants UK and South African variants to Antibody Neutralization 

Wang bioRxiv 26 Jan 2021
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Fold change in serum neutralization IC50 for Moderna and Pfizer vaccinees of UKΔ8 and SAΔ9, as well as single-mutation 
pseudoviruses, relative to the WT presented as a heatmap with darker colors implying greater change. 

Increased Resistance of SARS-CoV-2 Variants UK and South African variants to Antibody Neutralization 

Wang bioRxiv 26 Jan 2021



How susceptible are novel variants to antibodies from vaccinated subjects? 
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1) Convalescent serum: 2-3 X less effective against UK variant
20-30 X less against SA variant: D215G, 242-244 del, E484K

→ Implication for re-infection with these variants? 

2) Serum from mRNA vaccinees: 2 X less against UK variant
10 X less against SA variant: E484K

→  Implication for vaccine durability? 
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Brazilian variant P1

- Mink and UK variant share  delta 69-70
- UK, SA and Braz have in common the N501Y and the ORF1b del11288-11296
- Braz and SA also share L18F, K417N/T and E484K:   

Convergent evolution


