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ARTICLE INFO ABSTRACT

ATfiCl_e history: Background: Since its inception in late 2019, SARS-CoV-2 has been evolving continuously by procuring

Received 12 July 2021 mutations, leading to emergence of numerous variants, causing second wave of pandemic in many coun-

}}ECI\EI‘VECI ”I; re‘z’losze‘lj form tries including India in 2021. To control this pandemic continuous mutational surveillance and genomic
ovember

epidemiology of circulating strains is very important to unveil the emergence of the novel variants and
also monitor the evolution of existing variants.
Methods: SARS-CoV-2 sequences were retrieved from GISAID database. Sequence alignment was per-
SARS-CoV-2 formed with MAFT version 7. Phylogenetic tree was constructed by using MEGA (version X) and UShER.
COVID-19 Results: In this study, we reported the emergence of a novel variant of SARS-CoV-2, named B.1.1.526,
B.1.1.526 in India. This novel variant encompasses 129 SARS-CoV-2 strains which are characterized by the pres-
V1230L ence of 11 coexisting mutations including D614G, P681H, and V1230L in S glycoprotein. Out of these 129
West Bengal sequences, 27 sequences also harbored E484K mutation in S glycoprotein. Phylogenetic analysis revealed
strains of this novel variant emerged from the GR clade and formed a new cluster. Geographical distri-
bution showed, out of 129 sequences, 126 were found in seven different states of India. Rest 3 sequences
were observed in USA. Temporal analysis revealed this novel variant was first collected from Kolkata
district of West Bengal, India.
Conclusions: The D614G, P618H and E484K mutations have previously been reported to favor increased
transmissibility, enhanced infectivity, and immune invasion, respectively. The transmembrane domain
(TM) of S2 subunit anchors S glycoprotein to the virus envelope. The V1230L mutation, present within the
TM domain of S glycoprotein, might strengthen the interaction of S glycoprotein with the viral envelope
and increase S glycoprotein deposition to the virion, resulting in more infectious virion. Therefore, the
new variant having D614G, P618H, V1230L, and E484K may have higher infectivity, transmissibility, and
immune invasion characteristics, and thus need to be monitored closely.
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Health Sciences. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
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demiology to investigate the virus evolution, their pathogenic

Since the emergence of SARS-CoV-2, the causative agent of potential, and transmission. Gradual accumulation of mutation
COVID-19, in December 2019, the virus has continuously been within the genome resulted in the delineation of circulating SARS-
evolving by acquiring mutations throughout the genome with CoV-2 strains into different clades (L, S, O, V, G, GH, GR, GV,
the progression of the pandemic [1]. Continuous efforts are being and GRY according to GISAID nomenclature), lineages, and sublin-
eages [2]. Special attention is given to the mutations which have

evolved within the S glycoprotein due to their influence in host cell

_ receptor binding and entry, immune invasion, and antibody neu-
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ness advantage in terms of enhanced infectivity, transmissibility,
immune invasion or antibody neutralization [4].

The D614G, the first mutation emerged within the S glycopro-
tein, has been shown to be responsible for better infectivity and
transmissibility of the virus [5-7]. This mutation has become the
part of all Variants of Concern (VOCs), Variants of Interest (VOIs),
and Variants Under Monitoring (VUMs). Currently, there are four
VOC namely the Alpha variant/B.1.1.7 (originated in United King-
dom from the GR clade), the Beta variant/B.1.351 (originated in
South African from the GH clade), the Gamma variant/P.1 (origi-
nated in Brazil from the GR clade), and the Delta variant/B.1.617.2
(originated in India from the G clade). VOI mainly includes the
Lambda variant/C.37 (originated in Peru from the GR clade) and the
Mu variant/B.1.1.621 (originated in Colombia from the GH clade).
Currently designated VUMs include AZ.5 (earliest documentation
in multiple countries, evolved from the GR clade), C.1.2 (originated
in South Africa from the GR clade), B.1.617.1/Kappa (originated
in India from the G clade), B.1.525/Eta (earliest documentation in
multiple countries, evolved from the G clade), B.1.526/Iota (orig-
inated in USA from the GH clade), and B.1.630 (originated in
Dominican Republic from the GH clade) (https://www.who.int/
en/activities/tracking-SARS-CoV-2-variants/). Along with the clade
specific mutations, these variants have their own sets of character-
istics mutations including several mutations in the S glycoprotein
like A69-70, A144-145, N501Y, A570D, P681H, T7161, S982A,
D1118H in the Alpha variant; D80A, D215G, A241-243, K417N,
E484K,N501Y, A701V in the Beta variant; L18F, T20N, P26S, D138Y,
R190S, K417T, E484K, N501Y, H655Y, T10271 in the Gamma vari-
ant; and T19R, E156G, A157-158, L452R, T478K, P681R, D950N in
the Delta variant [4,8-13].

India has witnessed the emergence of two new variants namely
B.1.617, first detected in Maharashtra on 5™ October 2020, and
B.1.618, first detected in West Bengal on 25™ October. B.1.617 is
characterized by the S glycoprotein mutations L452R, D614G, and
P681R [14-16]. It has three sublineages B.1.617.1/Kappa (S pro-
tein mutations: T95I, G142D, E154K, L452R, E484Q, D614G, P681R
and Q1071H), B.1.617.2/Delta (S protein mutations: T19R, E156G,
A157-158, L452R, T478K, D614G, P681R, D950N), and B.1.617.3
(S glycoprotein mutations: T19R, G142D, L452R, E484Q, D614G,
P681R and D950N) (https://www.cdc.gov). Among these three sub-
lineages, B.1.617.3 was first detected in October 2020. However, its
prevalence remained very low compared to the other two sublin-
eages B.1.617.1 and B.1.617.2, both of which were first identified in
December 2020. Frequency of B.1.617 (all sublineages) started to
rise significantly in February 2021, resulting in devastating second
wave of COVID-19 pandemic in India [14]. Spread of this variant
outside India was first reported from UK, USA and Singapore in late
February 2021. By 13 May 2020, this variant has been detected in
about 60 countries with more than 4500 confirmed cases. On 7 May
2020, Public Health Authorities of England declared B.1.617.2 as
VOC.On 11 May, WHO also recommended this variant as VOC under
the name VOC-21ARP-02 based on evidences that this variant is at
least as transmissible as the UK variant and less sensitive to anti-
body neutralization. Currently, this variant has spread to around
147 countries and became the dominant clade globally. The sec-
ond Indian variant, B.1.618, also known as triple mutant, has four
mutations AH146, AY147, E484K, and D614G in the S glycopro-
tein. Members of this lineage have also been found to spread in
other countries like USA, Singapore, Switzerland, and Finland [16].

In the current scenario, tracking new mutations within these
newly emerged variants as well as investigating the emergence
of new variants is crucial to take necessary preventive measures
for effective public health responses. With the aim of tracing new
mutations within the circulating SAR-CoV-2 strains in India during
August 2020 to October 2021, we have identified the emergence of
a novel SARS-CoV-2 lineage named B.1.1.526. This new variant is
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characterized by the presence of 12 co-existing mutations including
E484K, D614G, P681H, and V1230L in the S glycoprotein.

Materials and methods
Sequence retrieval

High coverage full genome sequences of SARS-CoV-2 strains (n
=8592), collected during August 2020 to October 2021 from India,
were retrieved from the Global Initiative on Sharing All Influenza
Data (GISAID) on 9™ November 2021 [17]. The genome sequences
of the prototype SARS-CoV-2 strain hCoV-19/Wuhan/WIV04/2019
(GISAID accession no. EPI_ISL_402124) and several clades/variants
were also downloaded from the GISAID database for the purpose
of mutational analysis and construction of the phylogenetic tree.

Screening of mutations

We have performed non-synonymous mutational analysis of
25 proteins (NSP1-NSP16, S glycoprotein, NS3, E, M, NS6, NS7a,
NS7b, NS8, and N) encoded by each of the 8592 SARS-CoV-2 strains
collected during August 2020 to October 2021 from India. For per-
forming mutational analysis of a specific protein, the coding region
of that protein of 8592 SARS-CoV-2 genomes as well as prototype
genome (hCoV-19/Wuhan/WIV04/2019) were translated to amino
acid sequences by using TRANSEQ nucleotide-to-protein sequence
conversion tool (EMBL-EBI, Cambridgeshire, UK). Next, the protein
sequences (specific for a single protein) of 8592 SARS-CoV-2 strains
and the prototype strain were aligned by using MEGA software
(Version X) and observed for amino acid substitutions in the circu-
lating SARS-CoV-2 strains with compared to the prototype strain
[18]. The amino acid substitution observed at a particular location
of a specific protein of the circulating strain was marked with the
number according to its position with compared to the first amino
acid (which was considered as 1) of that specific protein of the
prototype strain.

Phylogenetic analysis

A phylogenetic dendrogram was constructed based on the
whole genome sequences of 111 SARS-CoV-2 strains, including
38 high coverage sequences of the new variant and 73 reference
sequences of different clades/variants (11 reference sequences of
Indian variant B.1.617; 5 reference sequences of each of G clade, GR
clade, GV clade, Lclade, V clade, GRY clade/UK variant, South African
variant, Brazilian variant, California variant, Nigerian variant, and
Indian variant B.1.618; 4 reference sequences of S clade; 3 reference
sequences of GH clade), using Molecular Evolutionary Genetics
Analysis (MEGA) version X [19]. Initially, genome sequences of 111
SARS-CoV-2 strains were aligned by multiple alignment program
MAFT version 7 [20]. The alignment file was then used to build
phylogenetic tree by maximum-likelihood method using general
time reversal (GTR) statistical model with 1000 bootstrap repli-
cates [18]. We also performed the phylogenetic analysis of the 129
sequences of the new variant with the Ultafast Sample Placement of
Existing Trees (UShER) that has been integrated in the UCSC SARS-
CoV-2 Genome Browser [21]. We accessed to the UCSC SARS-CoV-2
Genome Browser (https://genome.ucsc.edu/cgi-bin/hgPhyloPlace)
and uploaded the sequence IDs of 129 sequences (Table S1) for
the construction of the phylogenetic tree. UShER is a program that
rapidly places new samples onto an existing phylogeny using max-
imum parsimony. It is particularly helpful in understanding the
relationships of newly sequenced SARS-CoV-2 genomes with each
other and with previously sequenced genomes in a global phy-
logeny.
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Table 1
List of coexisting non-synonymous mutations present within the different proteins
of the 129 SARS-CoV-2 strains.

Gene name Mutation(s)
NSP4 D279N, L353F
NSP8 V26F
NSP12 P323L
Spike protein D614G, P681H, V1230L, +E484K
NS3 G172C
NS8 V62L
N R203K, G204R
Results

Identification of SARS-CoV-2 strains harboring new set of
coexisting mutations

By performing the whole genome mutational analysis of 8592
SARS-CoV-2 strains collected during August 2020 to October 2021
from India, we identified 126 SARS-CoV-2 strains having new set
of 11 coexisting mutations among 7 different genes: D279N and
L353F in NSP4; V26F in NSP8; P323L in NSP12; D614G, P681H
and V1230L in S glycoprotein; G172C in NS3; V62L in NS8; and
R203K and G204R in N gene. Table 1 is representing the 11 coexist-
ing mutations associated with the seven different genes. We also
searched for SARS-CoV-2 strains having this new set of coexisting
mutation in other part of the world. Outside India, only 3 SARS-
CoV-2 strains of this new variant were found in USA. Therefore, in
total, 129 SARS-CoV-2 strains with 11 coexisting mutations were
identified. Interestingly, among 129 sequences, 27 sequences also
harbored E484K mutation along with D614G, P681H and V1230L in
the S glycoprotein. Table S1 is representing the names of 129 SARS-
CoV-2 strains along with all the amino acid substitutions present
within their genomes, including the 11 coexisting mutations.

In addition to 12 coexisting mutations including E484K, 186
different mutations were also found throughout the genome of
these 129 SARS-CoV-2 strains. Among these 186 mutations, 36 were
found in NSP3, 29 were found in S glycoprotein, 20 were found in
NSP2, 17 were found in NS3, 10 were found in N, 9 were found in
both NSP6 and NS8, 7 were found in both NSP14 and NSP16, 6 were
found in both NSP5 and NSP15, 4 were found in each of NSP4, NSP9,
NSP12, and NS7a, 3 were found in both NSP13 and E, 2 were found
in each of NSP8, M, and NS6, and single mutation was found in each
of NSP1 and NSP7. No mutation was observed in NSP10, NSP11, and
NS7b (Table 2, Table S1). Among 186 different mutations, Q18stop
mutation in NS8 protein was found to occur with highest frequency
(Table 2).

Phylogenetic analysis of the SARS-CoV-2 strains: classification as
new Pango lineage B.1.1.526

Phylogenetic analysis of 38 representative genomes of the
new variant along with 73 reference genomes of different
clades/variants by MEGA X revealed that genomes of this new vari-
ant formed a novel cluster that emerged from the GR clade (B.1.1)
which is characterized by four coexisting signature mutations:
D614G in S glycoprotein, P323L in NSP12, and R203K and G204R
in N protein (Fig. 1). Consistent with this result, the placement of
all the 129 genomes of the new variant within the already existing
phylogenetic tree of 1127 SARS-CoV-2 genomes of different clades
by UShER also revealed a new cluster, that encompasses the 129
sequences of the new variant, within the 20B clade (GR clade)
(Fig. 2A, https://nextstrain.org/fetch/genome.ucsc.edu/trash/ct/
singleSubtreeAuspice_genome_3511c_b706f0.json?l=radial). This
novel cluster has evolved from the GR clade by acquiring S glyco-
protein mutations V1230L and P681H, and has been depicted in
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Fig. 2B. Among 129 SARS-CoV-2 strains, 27 strains with additional
S: E484K mutation also formed a sub-cluster that was presented
in Fig. 2C. Fig. 2D and 2E represented divergence graphs showing
frequency of the new variants harboring varying number of muta-
tions. This new variant was named as Pangolin lineage B.1.1.526
by Github in response to our new lineage proposal (https://github.
com/cov-lineages/pango-designation/issues/91) and has also been
incorporated into the GISAID database. A schematic diagram illus-
trating the evolution of various clades/lineages including B.1.1.526
from their parent clade was shown in Fig. 3A. and S glycoprotein
mutations of the 4 VOCs, 2 VOIs, and B.1.1.526 were depicted in
Fig. 3B.

Geographical and temporal distribution of SARS-CoV-2 strains of
the new Pango lineage B.1.1.526

Among the 129 strains of the lineage B.1.1.526, 126 strains were
collected from COVID-19 patients in India and 3 strains were col-
lected from USA. One hundred twenty six SARS-CoV-2 strains were
found to be distributed among 7 different states of India: West Ben-
gal (n = 111), Delhi (n = 6), Maharashtra (n = 3), Gujarat (n = 3),
Haryana (n = 1), Mizoram (n = 1), and Rajasthan (n = 1). In West
Bengal, the lineage B.1.1.526 was observed in 9 different districts:
Kolkata (n=34), North 24 Parganas (n=31), Howrah (n=21), Nadia
(n=7),South 24 Parganas (n=6),Hooghly (n=5),Bardhaman(n=3),
Paschim Medinipur (n = 2), and Uttar Dinajpur (n=1). Three strains,
observed outside India, were collected from New Jersey (n =2) and
Arizona (n=1)inUSA. (Fig. 4A). Temporal analysis revealed that the
strain of lineage B.1.1.526 was first collected from Kolkata in West
Bengal, India on 315t August 2020, following which it has spread
to various districts of West Bengal during October 2020 to January
2021. The first strain of this new variant was isolated from Maha-
rashtra, Delhi, and Mizoram on December 2020, and from Gujarat,
Haryana, and Rajasthan in early 2021 (Fig. 4B and 4C). The first inci-
dence of B.1.1.526 was found in USA on 25 January 2021 in New
Jersey (Fig. 4D). Due to lack of metadata in GISAID, it was difficult
to predict the association of three USA cases to India.

Discussion

Emergence of new mutations in the S glycoprotein, which is
involved in the binding of SARS-CoV-2 to the host cell receptor
angiotensin-converting enzyme 2 (ACE2) and entry into the host
cell, could have influence on virus binding, entry, immune invasion,
and antibody neutralization. Since the first emergence in December
2019, SARS-CoV-2 has acquired numerous mutations in the S gly-
coprotein that gave special adaptive advantages to the virus and
play key role in the virus evolution so far. D614G, the first muta-
tion appeared in the S glycoprotein, was detected in Germany in
January 2020 and became the dominant mutation in all the circu-
lating strains worldwide by June 2020 [5]. Now, it is present in all
the circulating strains including all the VOC, VOI, and VUM [4,22].
Patients infected with the D614G mutant had higher nasopharyn-
geal viral RNA loads, indicating its role in increased infectivity [5].
Wet lab experiments confirmed that the D614G mutation enhances
virus replication in human lung epithelial cells and primary human
airway tissues by increasing the infectivity and stability of the viri-
ons. Hamster infected with the D614G variant produces higher
infectious virus titers in nasal washes and the trachea, supporting
the role of D614G mutation in high transmissibility. It has also been
demonstrated that D614G mutation confers higher susceptibility to
serum neutralization [23]. Another study showed that pseudovirus
particles carrying S-G614 enter ACE2 overexpressing cells more
efficiently than those with S-D614. This increased entry correlates
with less S1 domain shedding and higher S protein incorporation
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Fig. 1. Molecular phylogenetic analysis of the new variant by MEGA X using maximum-likelihood method. The phylogenetic dendrogram is based on whole genome sequences
of 38 representative strains of the new variant and 73 reference strains of 16 clades/variants. The scale bar represents 0.00020 nucleotide substitution per site. The best-fit
model used for constructing the phylogenetic dendrogram was the general time-reversal model (GTR).
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Table 2
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List of amino acid changes, excluding the 11 coexisting mutations, found within the different proteins of 129 SARS-CoV-2 strains.

Gene name Mutation(s) with frequency

NSP1: R119H (1)

NSP2: V94L (3), P129S (1), Q134K (5), T153M (1), A174T (1), S196L (1), R222C (2), 1224T (1), G265C (1), 1273T (2), A318S (3), Q383R (2), S430A (2),
W450C (1), L451F (1), A476V (1), V480D (1), P589S (1), V594F (1), P597S (1)

NSP3: G132D (1), D135Y (1), A150V (2), P153L (1), M1961 (1), L198F (1), T2171(1), G277R (1), P340L (1), V477F (1), K525R (2), S6091 (1), A614V (2),
L620F (3), L689G (1), A690V (1), T7241 (1), P822S (11), M829V (1), A861S (2), T9361 (1), T10041 (1), P1044S (1), V10481 (2), T1184M (1), T11891 (3),
L1259F (2), N1263T (1), P1292S (1), T13351(7), L1137F (1), T13481 (1), T13791 (3), C1392F (1), A1711V (1), M1788T (1)

NSP4: H31Y (1), V2101 (1), L264F (1), T2951 (1)

NSP5: L58F (1), K90R (3), Y126stop (1), A129V (2), T196M (9), S284G (1)

NSP6: L37F (2), S106F (2), K109N (7), S118L (3), V149F (8), F184V (1), V190F (1), 1273T (1), G277S (2)

NSP7: T451 (1)

NSP8: P133S (1), T148I(1)

NSP9: T241 (1), G38S (1), R39G (1), P71S (7)

NSP12: L491 (1), K91R (2), V4351 (1), E919D (1)

NSP13: H290Y (1), A296S (1), T481M (1)

NSP14: G44C (1), V125F (1), T1311 (1), L1521 (3), A274S (1), P297S (1), P393S (1)

NSP15: A81V (1), A171V (1), S261L (2), S288Y (2), D30ON (1), M330T (1)

NSP16: A34V (1), P8OA (1), T91M (1), L126F (1), T1511(1), K160R (2), K182N (1)

Spike protein: L5F (1), P26S (2), H49Y (1), L54F (1), G72R (1), E156G (1), E157del (1), E158 del (1), Q173H (2), G184V (2), V213L (1), A243del (1), L244del (1),
W258S (2), V382L (1), P384L (1), E583Q (1), 1587S (1), V622F (1), Q675H (1), T681A (1), A845S (1), Q913H (2), V952F (1), V11041 (2), 11130M (1),
K1181N (2), K1191N (1), L1200F (2)

NS3: T9K (1), G11R (2), S26L (1), L53F (1), K67N (1), H78Y (1), A110V (1), V112I (1), C133F (1), V163L (1), D201Y (1), Q213K (1), P240S (1), G251C (1),
V256F (1), P262S (1), D265Y (1)

E: Tl (2), S60T (2), V62F (2)

M: S4F (1), 176M (1)

NS6: T211(1), W27L (1)

NS7a: G38V (1), T39I (2), P84L (1), Q90R (1)

NS8: T111(9), A15V (2), Q18stop (20), P36S (1), W45L (1), R521 (1), S67F (6), L95F (1), C102F (1)

N: P13L(3), G30R (2), A35V (1), P122L(1),D128Y (1), D128H (1), D144G (1), A152V (1), P279L (1), D402H (1)
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Fig. 2. Molecular phylogenetic analysis of the new variant by UShER. (A) The phylogenetic tree (both Radial and Unrooted) depicting the position of 129 strains of the
new variant (labelled as uploaded sample/new variant, red color) within the 1127 SARS-CoV-2 strains of different clades or variants. Each color is representing a different
clade/lineage. (B) The branch of phylogenetic tree (made by UShER) containing 129 strains of the new variant (B1.1.526). (C) The sub-branch of the new lineage (B.1.1.526)
illustrating 27 strains with additional S: E484K mutation. (D) The divergence tree of 129 SARS-CoV-2 strains of the novel lineage B.1.1526. (E) Frequency distribution of
SARS-CoV-2 strains of the novel lineage B.1.1.526 harboring varying numbers of coexisting mutations.
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Fig. 3. The evolution of SARS-CoV-2 strains. (A) A schematic presentation illustrating the evolution of various clades/lineages including B.1.1.526. (B) A schematic illustration
of S glycoprotein mutations found within the prototype strain, VOCs (Alpha, Beta, Gamma and Delta), VOIs (Lambda and Mu), and B.1.1.526.

into the virion. However, D614G does not alter S protein binding to moderately decrease ACE2-binding affinity of S glycoprotein [27].
ACE2 or neutralization sensitivity to pseudoviruses [24]. K417N and Another RBD mutation L452R, appeared in Delta variant, made the
K417T mutations, detected in the receptor binding domain (RBD) of conformation of the S protein more stable, leading to the increased
S glycoprotein of Beta and Gamma variant respectively, have been affinity of the virus to ACE2 receptor. L452 residue did not directly
shown to have potential role in immune escape [25,26]. In addi- interact with ACE2, but could affect the structural stability of the
tion to immune evasion, both K417N and K417T are expected to region by which S protein interacts with ACE2 and facilitate SARS-
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Fig.4. Geographical and temporal distribution of B.1.1.526 lineage. (A) Frequency distribution of 129 SARS-CoV-2 strains of the novel lineage B.1.1.526 in different geographic
regions. (B) The geographic map of India highlights 7 different states (marked with green and red color) where the novel lineage was observed. The first date of isolation of
the novel strain was also mentioned. (C) The geographic map of West Bengal state of India, showing 9 different districts (marked with yellow colour) where the novel lineage
was found. (D) The geographic map of USA, highlighting 2 different states (marked with sky blue) where B.1.1.526 was found to spread.

CoV-2 entry into the host cell [28]. In addition, L452R mutation
induces the conformational change of RBD and reduces the ability
of monoclonal antibodies and convalescent sera to neutralize the
virus [29]. N501Y mutation, shared by the three VOCs Alpha, Beta
and Gamma, could enhance the affinity of the S protein with ACE2,
especially with the side chains of residues Y41 and K353 of ACE2
[27,30-32].In addition, N501Y mutation enabled the virus to infect
BALB/c mice, which expanded its host range. Mutation at E484 site
of RBD domain exists in the form of K484 in Beta and Gamma vari-
ants, while Q484 in Kappa variant. E484 site is one of the important
immune dominant epitopes of S glycoprotein and mutation of this
site to K, Q, or P decreases the neutralization ability of convalescent
serum and some antibodies [33-38].

The present study primarily focused on the non-synonymous
mutations which most likely have wide range of functional
influence on viral proteins depending on the magnitude of differ-
ences in properties between the original and substituted amino
acid. Although we overlooked the synonymous mutations which
thought to have no phenotypic consequence on a protein, synony-
mous nucleotide substitution could affect mRNA folding, mRNA
stability, miRNA binding, and translation efficiency [39-41]. Both
synonymous and non-synonymous mutations have significant
effects on the adaptation, virulence, and evolution of RNA viruses.
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Based on non-synonymous mutational analysis, here we revealed
the emergence of a novel SARS-CoV-2 lineage B.1.1.526 harboring
11 coexisting mutations in seven different genes including D614G,
P681H and V1230L in the S glycoprotein. Though the role of D614G
inincreased infectivity and transmissibility is well known, the func-
tional relevance of P681H/R (previously observed in Alpha variant
and Delta variant) and V1230L (first detected in this study) is yet
to be determined. P681 is located adjacent to the polybasic furin
cleavage site 681P-R-R-A-R-S686 where furin mediated proteolytic
cleavage is expected to occur between arginine (R685) and ser-
ine (S686). This furin cleavage site is positioned at the junction
between S1 domain, essential for virus binding to ACE2 receptor,
and S2 domain, necessary for the fusion of virus envelope and cell
membrane. The furin mediated cleavage at the junction of S1/S2 is
essential for virus entry into the host cells [42-44]. Therefore, any
mutation at this site could influence S1/S2 cleavage by furin-like
proteases, and hence the infection properties of the virus. V1230L
mutation, not observed previously in other lineage of SAR-CoV-2, is
located at the transmembrane (TM) domain of S2 subunit of S glyco-
protein. This transmembrane domain anchors S glycoprotein to the
virus envelope. The replacement of valine with more hydrophobic
amino acid leucine may tighten the association of S glycoprotein to
the viral envelope and also increase S glycoprotein incorporation
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into the viral envelope. The high density of S glycoprotein to the
viral envelope may lead to increased infectivity of the virus. How-
ever, further studies are required to reveal the functional relevance
of this mutation. Interestingly, among 129 SARS-CoV-2 strains that
encompass the novel lineage B.1.1.526, 27 strains harbor E484K
mutation, which described to have role in immune evasion. There-
fore, the novel lineage B.1.1.526 having D614G, P681H, V1230L and
E484K mutationsinthe S glycoproteinis expected to have increased
infectivity, high transmissibility, and enhanced immune evasion
properties. Surveillance of this novel lineage is very essential to
monitor the emergence of new mutations as well as to track their
spread in the immediate future.
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