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Table S1. Mutations in spike protein of variants used in the study, related to STAR Methods. 

Variants Mutations 

BA.1 A67V, Δ69-70, T95I, G142D, Δ143-145, Δ211, L212I, 214EPE, 

G339D, S371L, S373P, S375F, K417N, N440K, G446S, S477N, 

T478K, E484A, Q493R, G496S, Q498R, N501Y, Y505H, T547K, 

D614G, H655Y, N679K, P681H, N764K, D796Y, N856K, Q954H, 

N969K, L981F 

BA.2 T19I, Δ24-26, A27S, G142D, V213G, G339D, S371F, S373P, S375F, 

T376A, D405N, R408S, K417N, N440K, S477N, T478K, E484A, 

Q493R, Q498R, N501Y, Y505H, D614G, H655Y, N679K, P681H, 

N764K, D796Y, Q954H, N969K 

BA.2.75 T19I, Δ24-26, A27S, G142D, K147E, W152R, F157L, I210V, V213G, 

G257S, G339H, S371F, S373P, S375F, T376A, D405N, R408S, K417N, 

N440K, G446S, N460K, S477N, T478K, E484A, Q498R, N501Y, 

Y505H, D614G, H655Y, N679K, P681H, N764K, D796Y, Q954H, 

N969K 

BA.4/BA.5 T19I, Δ24-26, A27S, Δ69-70, G142D, V213G, G339D, S371F, S373P, 

S375F, T376A, D405N, R408S, K417N, N440K, L452R, S477N, 

T478K, E484A, F486V, Q498R, N501Y, Y505H, D614G, H655Y, 

N679K, P681H, N764K, D796Y, Q954H, N969K 

BF.7 T19I, Δ24-26, A27S, Δ69-70, G142D, V213G, G339D, R346T, S371F, 

S373P, S375F, T376A, D405N, R408S, K417N, N440K, L452R, 

S477N, T478K, E484A, F486V, Q498R, N501Y, Y505H, D614G, 

H655Y, N679K, P681H, N764K, D796Y, Q954H, N969K 

BQ.1.1 T19I, Δ24-26, A27S, Δ69-70, G142D, V213G, G339D, R346T, S371F, 

S373P, S375F, T376A, D405N, R408S, K417N, N440K, K444T, 

L452R, N460K, S477N, T478K, E484A, F486V, Q498R, N501Y, 

Y505H, D614G, H655Y, P681H, N679K, N764K, D796Y, Q954H, 

N969K 

XBB T19I, Δ24-26, A27S, V83A, G142D, Δ144, H146K, Q183E, V213E, 



G339H, R346T, L368I, S371F, S373P, S375F, T376A, D405N, R408S, 

K417N, N440K, V445P, G446S, N460K, S477N, T478K, E484A, 

F486S, F490S, Q498R, N501Y, Y505H, D614G, H655Y, N679K, 

P681H, N764K, D796Y, Q954H, N969K 

 


