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Following the epidemic COVID-19 the emergence of multiple
variants has been reported. Mutations of the virus may cause
changes in its infectivity and pathogenicity, resulting in the
emergence of highly infectious or lethal mutant strains, they
may also change the antigenicity of the virus, leading to failures
of existing antibody treatments or the vaccine [1-3]. There are
several mutations of SARS-CoV-2 genome that have received
attention from scientists worldwide. The first mutation of interest
was D614G in the Spike protein [4]; strains that harboured this
mutation became the dominant strain globally with a prevalence
>95% [3]. Successively, a growing interest has been attributed
to nucleotide variants identified in the Spike gene because these
variants may influence the efficacy of vaccines and therapeutic
monoclonal antibodies [5,6]. Thus, additional mutations of concern
were identified and linked to several Variants of Concern (VOCs) [7]
including Alpha (B.1.1.7).

First identified in the UK [8] but found more than 50 countries,
Beta (B.1.351) [9]. First identified in South Africa, but also found
at least 20 countries, and Gamma (P.1) [10]. First identified in
Brazil but, similarly to the others, has spread to multiple countries.
The last emergent variant of SARS-CoV-2 is represented by the
VOC Omicron variant (Lineage B.1.1.529) identified in Botswana
in Sud-Africa [11] and defined as “variant of horror”, because it
seems to spread much faster than the previous ones. This VOC is

characterized by 32 mutations to the spike protein (Table 1). Many
of the changes have been previously found in variants such as Delta
and Alpha and are related to increased infectivity and ability to
evade infection-blocking antibodies. Interestingly, the attention
has been focused on two mutations in S1/S2 regions of the gene in
amino acid positions N679K and P681H.

Table 1: In the table are collected the Amino Acid (AA) changes
identified in Spike protein belonging to B.1.1.529 lineage.

Gene AA Change

S A67V

T951

Y144F

Y145D

L2121

V2891

G339D

S371L

S373P

S375F

K417N

N440K

G446S

S477N

T478K

E484A
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Q493R
G496
Q498R
N501Y
Y505H
T547K
D614G
H655Y
N679K
P681H
N764K
D796Y
N856K

Q954H

N969K

L981F

Our laboratory is involved in genomic surveillance of circulating
SARS-CoV-2 in Apuliaregionin Italy [12]. To date we have sequenced
more than 1500 SARS-CoV-2 genomes labelled with “APU-IZSPB”
(https://www.gisaid.org/). We surveyed Spike mutations N679K
and P681H in our genomes. We identified the mutation P681H

Copy@ Angelica Bianco

in 516 genomes belonging to B.1.1.7(99%), B.1(0.6%) and
P.1.1(0.4%) lineages, according to the occurrence of this mutation
in different variant of SARS-CoV-2 as reported in https://outbreak.
info/. Interestingly, we detected the N679K mutation in only three
genomes (EPI_ISL_3485110; EPI_ISL_3098848; EPI_ISL_3098843)
belonging to P.1.12 lineage (Figure 1) sequenced in July 2021.
This funding is surprising since this mutation is not common
in the (https://outbreak.info/situation-

mentioned lineage

reports?pango=P.1).

Furthermore, the P1+N679K lineage does not seem to have
spread in our Region as it is no longer identified in subsequent
surveillance plans. However, this suggests that new mutations
may occur and may cause some variants to be more virulent.
Additionally, the combination of two or more virulent mutations
may cause the emergence of more infectious genotypes. For this
reason, gathering and sharing information on genome variants and
on S gene will provide important data on the emergence of possible
new variants and subvariants. Genomic surveillance will allow the
evaluation the effectiveness of vaccines and the monitoring of the
changes related to the pathogenesis of the disease. Furthermore,
it will prove useful to determine the rate and speed of mutations
emergences since they play an important role in the virus escaping
host immune response and thus developing resistance to drugs.

that harbored the S: N679K mutation.

Figure 1: Next strain phylogenetic scatter visualization of SARS-CoV-2 genome sequences. In the figure are highlighted the three genomes
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