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B.1.1.529 escapes the majority of SARS-CoV-2 neutralizing antibodies of

diverse epitopes
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High Throughput Yeast Display Screening of RBD Single- pomt
Mutations Escaping SARS-CoV-2 Neutralizing Antibodies
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Unsupervised Clustering of 247 SARS-CoV-2 Corresponding Knowledge-based
Neutralizing Antibodies into Six Epitope Groups Structural Classifications
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ACE2 Blocking SARS Convalescents
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>85% of the 247 neutralizing antibodies are escaped by single-point mutations in Omicron RBD.



Y ERAS AWK nu s 8§ P

A Biomedical Pioneering Innovation Center

o ESGRIRELRIZ i S S 2K 8l 5

Beijing Advanced Innovation Center for Genomics

BRII-196|

VIR-7831

it —F-D614G
o =+=Alpha (B.1.1.7)
o.
Rosl o ~f=Gamma (P.1)
< =
£ $° ——Beta (B.1.351)
£ £
-l =+=Delta (B.1.617.2)
! / I 1 1 s —+— Omicron (B.1.1.529)
)
107 10 107 102 1077 10° 10" 104 \10" 10‘/ 107 o8 & 102 10" 10°
Antibody concentration (ug/mi) Antibody concentration (ug/ml) Antibody concentration (ug/mi)
AZD8895 REGN-10933 LY-CoV016
1 i 1+
0.9 0.9} =+=D614G
08 0.8 o8-
. o7 o7 —+—Alpha (B.1.1.7)
g8o0.6 Sos So6-
5 5 = Sosl ~—Gamma (P.1)
Zos 3 3
£ £ il =—f=Beta (B.1.351)
03 0.3r
%2 0.2 02| =+=Delta (B.1.617.2)
01 0.1r
) I [ J/ 1 I == Omi
. ‘ \ . \ | o T  — o1 — T ) 0 T  —— it o — — ) Omicron (B.1.1.529)
10° 10 10° 10”2 107 10° 10 107 107 10”2 107 10° 10’ 107 10° 10 107 10° 10"
Antibody concentration (ug/ml) Antibody concentration (ug/ml) Antibody concentration (ug/ml)
AZD1061 REGN-10987 LY-CoV555
1 1- 1
0.9f 0.9
0.8 o8| 0.8 —+=D614G
o 0 07 007
506 Bosh Bos =f=Alpha (B.1.1.7)
.§ :Ef 0.5 § 0.5
Zos g,.0 3., ~f=Gamma (P.1)
£ £ £
- zz Z: ~F—Beta (B.1.351)
I o1 o1 —f—Delta (B.1.617.2)
L] T T I L
. \ s . . ) 4 T j— T s = T ) 2 T o - | ) — T ) g
10° 104 10 102 1077 10° 10" 10% 1073 102 1071 10° 10" 104 103 102 107 10° 10" == Omicron (B.1.1.529)

Antibody concentration (ug/ml)

Antibody concentration (ug/ml)

Antibody concentration (ug/ml)



D BIEPIC i merumum
Vir7831 and DXP-604 are the only

two Nab drugs in EUA of
compassionate use that survived

© c
G, = O
st P = cu S =
© o © © ) E
(M) <C O m ()] O

LY-CoV555|0.013 | 0.008
LY-CoV016|0.032 | 1.707
REGN10933|0.005 | 0.007 0.003
REGN10987|0.005 | 0.003 | 0.003 | 0.002 | 0.005
AZD8895|0.001 | 0.002 |0.012|0.014 | 0.002 | 6.860
AZD1061|0.001 | 0.001 | 0.002 | 0.003 | 0.004
VIR-7831|0.058|0.080 | 0.066 | 0.050 | 0.073 | 0.181
BRII-1960.053 [ 0.031[0.041] 0.030 [ 0.042 | 7.268|
DXP-604|0.010|0.007 | 0.005 | 0.065 | 0.016 | 0.287
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Potent neutralizing antibodies against
Omicron are found from SARS
convalescents who received inactive
SARS-CoV-2 vaccines

Antibody BD55-3152 BD55-5319 BD55-5386 BD55-5300 BD35-3372 BD55-3500

Epitope Group E E E F F F
Variants  D6146 00105 00150 00005 00051 0.0068 0.1053
Pseudoviis ~ Beta 00076 0.0040 00011 00031 0.0073 02326
C0(gmL)  omicron 00142 03685 00584 00663 00097 0.2610
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Summary

* We improved the throughput of yeast display by two otrder of magnitudes to screen
RBD single-point escaping mutations of a large collection of SARS-CoV-2
neutralizing antibodies.

* Omicron escaped >85% of 247 known SARS-CoV-2 neutralizing antibodies,
especially those targeting ACE2 binding site.

* Vir7831 and DXP-604 are the only two neutralizing antibody drugs in EUA of
compassionate use that survived Omicron.

* Potent neutralizing antibodies against Omicron are found SARS convalescents

who received inactive SARS-CoV-2 vaccines.
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