


Figure 2

G339D N440K R346K
b)

a)

a Substitution tested in the context of variant B.1.258
b Substitution tested in the context of the Iota and Kappa variants
c Substitution tested in the context of the Delta and Delta Plus variants
d Substitution tested in context of the Beta and Delta Plus variants
e Data shown are for alternative mutations (in parentheses) at the same position
f Substitutions tested in the context of the Beta and Gamma variants
g Substitution tested in the context of the Gamma variant
h Substitution tested in the context of the Mu variant

Spike Domain Substitution Fold-Change in VIR-7831 IC50

Compared to Wild-Type

N-Terminal Domain
del69-70 0.9a

T95I 0.6b

G142D 1.0c

Receptor Binding Domain

G339D 1.2
R346K 0.7
K417N 0.6d

G446S 1.5(V)e

E484A 0.3(K)e

N440K 0.5
S477N 2.0
T478K 1.0c

Q493K 0.9
N501Y 0.4f

S1/S2
D614G 1.0
H655Y 0.4g

P681H 1.3h
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Table 1

SARS-CoV-2 
Variant

Geometric 
Mean VIR-
7831 IC50
(ng/ml) 

(Average 
Fold Change 

IC50 vs. 
Wild-Type)

Geometric 
Mean VIR-
7831 IC90
(ng/ml) 

(Average 
Fold Change 

IC90 vs. 
Wild-Type)

Geometric 
Mean VIR-
7832 IC50
(ng/ml) 

(Average 
Fold Change 

IC50 vs. 
Wild-Type)

Geometric 
Mean VIR-
7832 IC90
(ng/ml) 

(Average 
Fold Change 

IC90 vs. 
Wild-Type)

Alpha (B.1.1.7) 187.15 (3.0) 1246.86 (4.1) 181.12 (3.1) 1222.95 (3.7)
Beta (B.1.351) 71.89 (1.2) 385.01 (1.3) 59.67 (1.1) 309.84 (0.9)
Gamma (P.1) 73.11 (1.6) 335.79 (1.4) 48.94 (1.2) 217.02 (0.9)
Delta (B.1.617.2) 51.29 (0.4) 219.08 (0.6) 59.13 (0.5) 274.24 (0.7)
Kappa (B.1.617.1) 118.64 (0.9) 379.89 (1.0) 132.37 (1.0) 428.83 (1.0)
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Table 2

Variant Spike Mutations
Fold-Change in 

VIR-7831 IC50 vs. 
Wild-type

Fold-Change in 
VIR-7832 IC50 vs. 

Wild-type

Alpha (B.1.1.7) H69-, V70-, Y144-, N501Y, A570D, 
D614G, P681H, T716I, S982A, D1118H 2.3 2.5

Beta (B.1.351) L18F, D80A, D215G, R246I, K417N, 
E484K, N501Y, D614G, A701V 0.6 0.7

Gamma (P.1)
D138Y, D614G, E484K, H655Y, K417T, 

L18F, N501Y, P26S, R190S, T1027I, T20N, 
V1176F

0.4 0.4

Delta (B.1.617.2) T19R, G142D, E156G, F157-, R158-, 
L452R, T478K, D614G, P681R, D950N 1 NT

Epsilon (B.1.427/B.1.429) S13I, W152C, L452R, D614G 0.7 NT

Eta (B.1.525) Q52R, A67V, H69-, V70-, Y144-, E484K, 
D614G, Q677H, F888L 0.9 NT

Iota (B.1.526) L5F, T95I, D253G, E484K, D614G, A701V 0.6 NT

Kappa (B.1.617.1) T95I, G142D, E154K, L452R, E484Q, 
D614G, P681R, Q1071H 0.7 NT

Lambda (C.37) G75V, T76I, del246-252, L452Q, F490S, 
T859N

1.5 NT

Delta Plus (AY.1)
T19R, T95I, G142D, E156G, F157-, R158-, 

W258L, K417N, L452R, T478K, D614G, 
P681R, D950N

1.1 NT

Delta Plus (AY.2)
T19R, V70F, G142D, E156G, F157-, R158-
, A222V, K417N, L452R, T478K, D614G, 

P681R, D950N
1.3 NT

Delta Plus (AY. 4.2)
T19R, T95I, G142D, Y145H, E156G, F157, 

R158-, A222V, L452R, T478K, D614G, 
P681R, D950N

1.6 NT

Mexico/Swiss (B.1.1.519) T478K, D614G, P681H, T732A 0.8 NT

Scotland (B.1.258) H69-, V70-, N439K, D614G 0.9 NT

US (R.2) E484K, D614G, Q677H, T732S, E1202Q 0.8 NT

Liverpool (A.23.1) R102I, F157L, V367F, E484K, Q613H, 
P681R 1.1 NT

Cameroon (B.1.619) I210T, N440K, E484K, D614G, D936N, 
S939F, T1027I 1.3 NT

Bristol (B.1.1.7+E484K) H69-, V70-, Y144-, E484K, N501Y, A570D, 
D614G, P681H, T716I, S982A, D1118H 1.7 NT

Mu (B.1.621) T95I, Y144T, Y145S, ins146N, R346K, 
E484K, N501Y, D614G, P681H, D950N 1.3 NT
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Table 3

Amino 
Acid 
position

Substitution
/  Deletion

mAb with 
Reduced 

Susceptibility

Variants in 
Tested Spike 

Sequence

VIR-7831 
IC50

(ng/ml)

Average Fold Change 
in IC50 Compared to 
Relative Wild-Type 

E406 W casirivimab+

imdevimab

E406W 53.66 0.74

K417 E casirivimab K417E 67.71 0.89
N439 K imdevimab N439K, 

D614G
17.05 0.86

N440 D imdevimab N440D 80.47 1.29
N440 K imdevimab N440K, D614G 19.99 0.48
K444 Q imdevimab K444Q 79.68 1.11
V445 A imdevimab V445A 41.74 3.38
G446 V/I imdevimab G446V, 

D614G
18.41 1.50

Y453 F casirivimab G261D, Y453F 27.28 2.19
L455 F casirivimab L455F, D614G 21.65 0.56
G476 S casirivimab G476S 36.97 2.94
E484 K bamlanivimab E484K, D614G 12.91 0.33
F486 V/I casirivimab F486V 82.24 1.10
Y489 H casirivimab Y489H 92.29 1.48
F490 S bamlanivimab F490S 33.10 0.85
Q493 K casirivimab,

bamlanivimab

Q483K 69.79 0.98

S494 P casirivimab,

bamlanivimab

S494P, D614G 29.10 2.50
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Table 4

Amino Acid 
Position

Reference 
Amino Acida

Substitutions Identified in order of 
Prevalenceb

Percent Reference AA 
Conservation

332 I V, T, N, D, S >99.99
333 T I, K, A, S, P, R >99.99
334 N K, Y, S, H, D, T, -, E, I >99.99
335 L F, V, S, -, G, M >99.99
336 C S*, -, P, R >99.99
337 P L, S, T, H, R, - , K >99.99
339 G D, S, C, V, F, -, N 99.98
340 E D, K, A, G, Q, V, -, I >99.99
341 V I, F, A, -, G, L, P, S >99.99
343 N Y, -, D, K, S >99.99
344 A S, T, V, D, F, G, -, P 99.97
345 T S, I, -, N >99.99
346 R K, S, I, G, T, -, F 99.66
354 N K, D, S, T, H, Y, I, -, G, P 99.95
356 K R, N, E, Q, M, T, -, G, W, Y, I, KR 99.98
357 R K, I, -, T, G, S, C, L, RIS 99.95
358 I V, L, F, -, T*, A, E* >99.99
359 S N, T, G, R, I, -, C, F 99.98
360 N Y, S, -, K, D, F, T, A, L >99.99
361 C T*, -, G*, N*, F*, R*, S*, Y >99.99
440 N K, S, Y, T, D, I, E, -, F, H, R 99.79
441 L R, F, I, P, V, -, Y, H, M, S, E, N >99.99
509 R -, K*, S*, T*, I*, H >99.99

AA = amino acid
aNCBI reference sequence: YP_009724390.1
bDash indicates a stop codon. Asterisks indicate the substitution could not be evaluated due to low 
expression of the spike protein containing this substitution
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Supplemental Figure 1

a) b)
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Supplemental Figure 3

a) b)

c)
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Passage Spike Gene Amino Acid 
Substitution (Freq) a,b 

EC50 (μg/mL) Fold Change in 
EC50 to WTc  

SARS-CoV-2 virus stockc H66R (5.7%) 
N74K (12.6%) 
T76I (5.6%) 
215-216insKLRS (60.9%) 
H655Y (3.1%) 

0.06 NA 

VIR-7832  
Lineage 1, passage 4 

215-216insKLRS (74.5%) 
675-679 del (20.6%) 

0.34  5.64 

VIR-7832  
Lineage 1, passage 5 

215-216insKLRS (74.6%) 
675-679del (66.0%) 

0.35 5.93 

VIR-7832  
Lineage 1, passage 8 

215-216insKLRS (74.7%) 
E340A (98.7%) 
675-679del (84.5%) 

ND >10 

VIR-7832  
Lineage 2, passage 5 

215-216insKLRS (73.9%) 
675-679del (47.3%) 
R682W (4.9%) 
V1128F (3.5%) 

0.32 5.40 

VIR-7832  
Lineage 2, passage 6 

215-216insKLRS (75.3%) 
675-679del (74.2%) 
R682W (4.9%) 
V1128F (30.9%) 

0.39 6.54 

 

Supplemental Table 1
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Amino Acid 
Changes in Spike 

protein

VIR-7831 VIR-7832
Geomean 

Neutralization 
IC50 (ng/mL) 

Fold Change 
Relative to Wild-

Type

Geomean 
Neutralization IC50

(ng/mL)

Fold Change 
Relative to Wild-

Type
Wild Typea 104.46 NA 100.75 NA

E340A > 10,000 >100 > 10,000 > 107
R682W 53.96 0.52 47.78 0.49
V1128F 50.65 0.53 49.69 0.60

Supplemental Table 2
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Supplemental Table 3

Epitope Reference Amino 
Acid

Amino Acid Substitutions 
in Spike Protein

Geomean 
Neutralization IC50
(ng/mL)

Average Fold 
Change IC50 
Relative to 
Referencea

I332
I332V, D614G 53.43 1.48
I332T, D614G 66.74 1.61

T333
T333K, D614G 22.14 0.67
T333I, D614G 30.93 0.59

N334

N334K, D614G 45.36 1.27
N334H, D614G 30.74 0.87
N334S, D614G 34.37 1.13
N334Y, D614G 32.89 0.96

L335
L335F 29.19 0.81
L335S, D614G 29.8 0.85
L335V, D614G 42.2 0.63

P337

P337H, D614G 185.29 5.13
P337L, D614G >10000 >192

P337K, D614G >10000 >304
P337R, D614G >10000 >192
P337S, D614G 127.69 1.26
P337T, D614G 383.27 10.62

G339

G339D, D614G 117.38 1.18
G339S, D614G 32.67 0.86
G339C, D614G 68.79 1.18
G339V, D614G 78.32 1.26

E340

E340A >10000 >100
E340D, D614G 81.46 2.45
E340K >10000 >297
E340G, D614G 640.07 18.21
E340Q, D614G >2500 >50
E340V, D614G >10000 >200

V341 V341I, D614G 14.6 0.16
N343 N343S, D614G 16.87 0.48
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Supplemental Table 3 (con’t)

Epitope Reference Amino 
Acid

Amino Acid Substitutions 
in Spike Protein

Geomean 
Neutralization IC50
(ng/mL)

Average Fold 
Change IC50 
Relative to 
Referencea

A344

A344S 92.19 0.89
A344T, D614G 40.94 0.62
A344V, D614G 53.87 1.14
A344D, D614G 131.53 2.57

T345
T345S, D614G 42.92 0.69
T345N, D614G 20.29 0.57
T345I, D614G 11.78 0.20

R346

R346I, D614G 65.39 1.72
R346S, D614G 42.87 1.13
R346T, D614G 89.04 1.25
R346K, D614G 24.76 0.72
R346G, D614G 43.73 0.85

N354

N354D 104.8 1.00
N354K, T95I 70.62 0.76
N354H, D614G 74.88 1.06
N354K, T95I 70.62 0.76
N354S, D614G 61.78 0.89
N354I, D614G 37.09 1.05
N354T, D614G 43.32 0.65
N354Y, D614G 67.63 1.08

K356

K356A 111.18 1.06
K356R, D614G 29.61 0.78
K356N, D614G 53.22 1.12
K356M, D614G 64.09 1.03
K356T, D614G 281.13 5.9
K356E, D614G 76.54 1.65
K356Q, D614G 43.2 0.94

R357
R357K, D614G 39.13 1.02
R357I, D614G 46.41 0.98
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Supplemental Table 3 (con’t)

Epitope Reference Amino 
Acid

Amino Acid Substitutions 
in Spike Protein

Geomean 
Neutralization IC50
(ng/mL)

Average Fold 
Change IC50 
Relative to 
Referencea

I358
I358V, D614G 32.71 0.7
I358L 44.01 0.8
I358F, D614G 42.69 1.19

S359

S359N 95.55 0.96
S359G, D614G 37.56 0.8
S359R, D614G 62 0.89
S359T, D614G 39.98 0.84
S359I, D614G 38.01 0.84

N360
N360S, D614G 34.08 0.72
N360Y, D614G 29.67 0.61

N440

N440D 80.47 1.29
N440Y, D614G 42.65 0.68
N440S, D614G 51.34 0.73
N440K, D614G 19.99 0.48
N440I, D614G 40.21 1.22
N440T, D614G 50.81 0.82
N440E, D614G 46.97 0.80
N440F, D614G 43.07 0.85

L441

L441F, D614G 25.21 0.4
L441I, D614G 32.96 0.7
L441R, D614G 42.3 0.87
L441V, D614G 48.24 0.98
L441P, D614G 44.95 0.76
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