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Table S1: Defining non-synonymous mutations and deletions of each variant of concern of SARS-CoV-2 classified by CDC-USA, and their individual impact on virus phenotype.

PANGO Lineage/ Gene Codified Nucleotide Amino acid Mutation impact Variant Reference
WHO designation protein alteration alteration P characteristics
C3267T T10011 NF NF NF
Decrease in CD8+ T cell activation after
epitope presentation by HLA-A2 (E). o
C5388A A1708D Molecular docking revealed a slight decrease in Possgf’vlzslir:;n““e !
the interaction similarity of mutant peptides to
HLA-A2 (P)
NSP3 Decrease in CD8+ T cell activation after
ORFlab epitope presentation by HLA-A2 (E).
Molecular docking revealed a slight decrease
in the interaction similarity of mutant peptides  Possible immune 1.2
T6954C 122301 to HLA-A2 (P). Disturbs the N-terminal evasion
hydrophobic amino acid sequence of the
protein, preferred binding motif for
DRB1*04:04 (P)
NSP6 11288-11296 del ~ SGF 3675-3677 del NF NF NF
Absent amplification of gene S in RT-qPCR
21765-21770 del HV 69-70 del using the TagPath COVID-19 RT-qPCR kit~ Diagnostic failure 3
B.1.1.7 / Alpha (E)
21991-21993 del Y144 del Impairment of neutralizing antibody ligation POSSlebézsli?rrlnune 4
Favored open state of Spike protein,
conformation recognized by ACE2 (P); 5
increased binding affinity of RBD to ACE2 6
(P, E); increased virus reproduction number Possible increase 7
. . (E); augment in RBD/ACE2 binding, in infectivity and 8
S Spike protein increased reproduction fitness in the upper cetvity @ o
. . . transmissibility 10
A23063T N501Y airway of Syrian hamsters and higher
replication in Vero and human airway
epithelial cell lines (E); increased binding
affinity of RBD to GRP78 (P)
9
Reduced neutralization by monoclonal Possible immune 1
antibodies and polyclonal sera (E) evasion
C23271A AS70D Possible alteration in the balance of closed to NF 12

open conformation of Spike protein (S)
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Increased furin-mediated cleavage of the
Spike protein, with no effect on viral entry in

C23604A P681H ) A NF
Vero cells and nor on viral replication in 13
primary human airway epithelial (P, E)
C23709T T7161 NF NF NF
T24506G S982A NF NF NF
G24914C D1118H NF NF NF
Premature truncation that could lead to the
codification of two different chains, orf8a and Possible immun. 14
C27972T Q27stop orf8b. Possible impairment of the Ossible iminune
T ) evasion
homodimerization site, reducing the
immunogenic potential of the protein (P)
orf8 ORF8 . . . T
G28048T R521 Localized in the dimerization interface. Slight ~ Possible immune 15
reducing in the dimer interaction affinity (P) evasion
Disturbs the N-terminal hydrophobic amino Possible immun.
A28111G Y73C acid sequence of the protein, preferred binding 088 z ion une 2
motif for DRB1*04:04 (P) evasio
28280 GAT-
N Nucleocapsid >CTA D3L NF NF NF
protein 15
C28977T S235F Stabilizes the N protein (P) NF
Possibly addition of a sheet structure at
NSP2 C1059T T2651 position 266 in the NSP2 domain (P) NF 16
ORFlab —"\gp3 G5230T K1655N NF NF NF
NSP5 A10323G K3353R NF NF NF
A21801C D80A NF NF NF
A22206G D215G* NF NF NF
Higher infectivity in cell models, alone or in 17
B.1.351 / Beta combination with other B.1.351 spike Possible increase 18
mutations (E); increased binding affinity of in infectivity and 19
. . RBD to ACE2 (P); greater spike S1-S2 transmissibility 20
k t . .
S Spike protein cleavage (E); increased cell-to-cell fusion (E)
G22813T K417N

Together with E484K, lead to a moderate
resistance to neutralization by convalescent
sera (E); together with E484K and N501Y
lead to a high resistance to neutralization by
vaccine-elicited sera (E)

Possible immune
evasion
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Escape from neutralization by therapeutic Possible 2
monoclonal antibodies (E) therapeutic failure 7

Higher infectivity in cell models, alone or in
combination with other B.1.351 spike 17
mutations (E); increased binding affinity of Possible increase 19
RBD to ACEZ2, alone or in combination with in infectivity and 18
other B.1.351 spike mutations (P); greater transmissibility
spike S1-S2 cleavage (E); increased cell-to-
cell fusion (E)

Together with E484K, lead to a moderate
G23012A E484K resistance to neutralization by convalescent

sera (E); together with K417N and N501Y Possible immune

lead to a high resistance to neutralization by cvasion A
vaccine-elicited sera (E)

Escape from neutralization by therapeutic Possible 7

monoclonal antibodies (E) therapeutic failure 2

2

A23063T N501Y Mutation shared with B.1.1.7 and P.1 variants, and previously approached in this table.
C23664T A701V NF NF NF
This variation also introduces an early stop
codon to ORF3B causing the lack of 44 amino
acids. This truncated protein loses the ability z
G25563T Q37H to inhibit interferon induction in vitro (E), NF u
Orf3a ORF3A although retains potent capacity of innate
immune evasion in organoid models (E)
C25904T S171L Alters the secondary structure and enhances Possible immune 25
the protein disorder (P) evasion
: - . %
E Envelpp C26456T P7IL Slightly stabilizes the structure of E protein NF
protein P)
y  Nuceocapsid  cogegay T2051 NF NF NF
protein
Associated to a persistently replicative 27
C3828T S1188L phenotype of SARS-CoV-2 without NF
P.1/Gamma ORFlab NSP3 cytopathic effect in cell model (E)

A5648C K1795Q NF NF NF




NSP6 11288-11296 del ~ SGF 3675-3677 del Mutation shared with B.1.1.7 variant, and previously approached in this table.
Helicase G17259T E5662D** NF NF NF
Possible increase
Confers replicative advantage (P) in infectivity and 2
transmissibility
C21614T L18F Escape from neuFrallzatloq by a B-cell deflved Possible immune
monoclonal antibody against the N-terminal evasion
domain of S protein (E) »
Escape from neutralization by therapeutic Possible 30
monoclonal antibodies (E) therapeutic failure
Escape from neutralization by therapeutic Possible 30
c21621A T20N monoclonal antibodies (E) therapeutic failure
Partially escapes from neutralization by a Possible 30
C21638T P265 therapeutic monoclonal antibody (E) therapeutic failure
S Spike protein Escape from neutralization by therapeutic Possible 30
G21974T DI38Y monoclonal antibodies (E) therapeutic failure
G22132T R190S NF NF NF
- . Possible increase
A22812C K417T Increased binding afg)rilty of RBD to ACE2 in infectivity and 17
transmissibility
G23012A E484K Mutation shared with the B.1.351 variant, and previously approached in this table.
A23063T N501Y Mutation shared with B.1.1.7 and B.1 .35t ;b\lfzrlants, and previously approached in this
Escape from neutralization by therapeutic Possible 31
€23525T H655Y monoclonal antibodies (E) therapeutic failure
C24642T T10271 NF NF NF
Orf3a ORF3A NF G174C* NF NF NF
G28167A E92K NF NF NF
Orf8a ORF8A -
28263insAACA - NF NF NF
y  Nuceocapsid  oyg5156 PSOR NF NF NF
protein
C21618G T19R NF NF NF
29
B.1.617.2 / Delt S Spike protein izati i i
clta pike p T22917G L450R Escape from neutralization by therapeutic Possible

monoclonal antibodies (E)

therapeutic failure
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Increase in virus entry in ACE2- and
TMPRSS-expressing cell lines (E)

Possible increase
in infectivity and
transmissibility

32

Increase in ACE2 binding (P)

Possible increase
in infectivity and
transmissibility

33

Increase in the positive electrostatic potential

surface possibly enhancing the interaction
with the negatively charged ACE2 (P)

Possible increase
in infectivity and
transmissibility

34

Increase in ACE2 binding (P)

Possible increase
in infectivity and

33

transmissibility
C22995A T478K ; > ) ) .
Increase in the positive electrostatic potential ~ Possible increase
surface possibly enhancing the interaction in infectivity and 34
with the negatively charged ACE2 (P) transmissibility
5
Enhanced syncytia formation, processing of o 35
S2 subunit and SARS-CoV-2 S-mediated | SSiDI€ increase
. i . in infectivity and
fusion (E); Improve the furin cleavage transmissibilit
efficiency of the Spike protein (E); SIISs Y
C23604G P681R L . Possible increase
Increased virus-induced clinical S 35
. S . in viral
manifestations in an animal model (E) ..
pathogenicity
Escape from neutralization by therapeutic .
. . s Possible 35
monoclonal antibodies and vaccine-elicited .
therapeutic failure
sera (E)
G24410A D950N NF NF NF
Orf3a ORF3A C25469T S26L NF NF NF
Possible increase
Membrane . . in transmissibility
M . T26767C 182T Associated to younger patients (E) 36
protein between younger
individuals
T27638C V82A NF NF NF
Orf7a ORF7A
C27752T T1201 NF NF NF
_ A28461G D63G NF NF NF
y  Nucleocapsid ™) eeg it R203M NF NF NF
protein
G29402T D377Y NF NF NF
B.1.1.529/ C10029T T32551 NF NF NF
Omicron ORFlab NSPS C10449A P3395H NF NF NF
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RdRp C14408T P314L NF NF NF

NSP14 A18163G 11566V NF NF NF
Alters the topography of the Spike's N- S
G21987A G142D terminal domain, which may diminish Possible immune 37

antibody binding to this region (P). cvasion

Partially escapes from neutralization by
Sotrovimab and other antibodies (E); Reduced
T-cell response (E); Alters the charge

Possible immune 38

: 39
G22578A G339D distribution of the surface of Spike's RBD, the::a:a(t)ir:: ?‘Zﬁure 40
which may diminish antibody binding to this P
region (P).
Alters the conformation of Spike protein, Possible immune
which may diminish antibody binding to this . 40
: evasion
region (P).
T22679C S373P Possible increase
Increases the binding affinity with human . o 4l
in infectivity and
ACE2 (P). Lo
transmissibility
Escapes from neutralization by antibodies
present in convalescent and vaccine-elicited Possible immune 13
sera (E); Alters the conformation of Spike . 40
. . L . Lo evasion
protein, which may diminish antibody binding
. . C22686T S375F to this region (P).
Spike protein Possible ]
Increases the binding affinity with human ; ossible nerease a1
ACE2 (P) in infectivity and
’ transmissibility 2
G22813T K417N Mutation shared with the B.1.351 variant, and previously approached in this table.
Alters the charge distribution of the surface of
Spl}(es. RBD, v.vhlch.may diminish antibody Possible immune 40
binding to this region (P). Escapes from . 18
o ey X evasion
neutralization by antibodies present in
convalescent and vaccine-elicited sera (E).
T22882G N440K o . .
Scape from neutralization by therapeutic Possible 43
monoclonal antibodies (E) therapeutic failure W
Increases the binding affinity with human PO.SSIblellgcrease 2
in infectivity and
ACE2 (P). S
transmissibility
G22992A S477N NF NF NF
C22995A T478K Mutation shared with the B.1.617.2 variant, and previously approached in this table.

G23012A E484A Mutation shared with the B.1.351 variant, and previously approached in this table.




Possible increase

Increases the binding affinity with human in infectivity and

42

A23040G Q493R ACE2 (P). transmissibility
Escape from neutralization by therapeutic Possible 3
monoclonal antibodies (E) therapeutic failure
Increases the binding affinity with human PO.SSIblellgcrease 4
in infectivity and »
ACE2 (P). S
A23055G Q498R transmissibility
Escape from neutralization by therapeutic Possible 44
monoclonal antibodies (E) therapeutic failure
A23063T N501Y Mutation shared with B.1.1.7 and P.1 variants, and previously approached in this table.
Possible reduction
T23075C Y505H Decreases the binding affinity to ACE2 (P) in infectivity and 40
transmissibility
C23525T H655Y Mutation shared with P.1 variant, and previously approached in this table.
Possibly increase the O-linked glycosylation
T23599G N679K at the S1/S2 cleavage site, which may prevent NF 45
recognition by proteases (P)
C23604A P681H Mutation shared with the B.1.117 variant, and previously approached in this table.
C23854A N764K NF NF NF
G23948T D796Y NF NF NF
A24424T Q954H NF NF NF
T24469A N969K NF NF NF
E Envelop 262701 ToI NF NF NF
protein
M Membrane C26577G QI19E NF NF NF
protein G26709A A63T NF NF NF
Orf8 ORF8 C28144T S84L NF NF NF
C28311T P13L Reduces responsiveness of T cell Possible tmrmune 46
evasion
n  Nucleocapsid 28363 - 28371 RTQ 31-33 del NF NF NF
protein del
G28890A R203K NF NF NF
G28883C G204R NF NF NF

Legend: NF- Not found; del- deletion; ins- insertion; (E)- Data obtained experimentally; (P)- Data computationally predicted; (S)- Suggested; * This mutation was not considered fixed in
the variant population or was not described by the original article, but is considered defining by the PANGOLIN; ** This mutation was describe in the original article, but is not considered
defining by the PANGOLIN.
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