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How Far Could these New SARS-CoV-2 Variants Take Us?
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COVID-19 first cases emerged in Wuhan, China, spreading 
across other countries, culminating in a global pandemic [1]. Re-
garding the analysis of the clinical characteristics of patients infec-
ted with the new coronavirus, although all ages are susceptible, the 
published studies showed an average age between 40 and 56 years 
and a higher incidence in men, but it is clear that more serious ca-
ses are related to older population and individuals with associated 
diseases (obesity, diabetes, heart disease) [2]. COVID-19 in some 
cases can progress to pneumonia, acute respiratory distress syn-
drome (ARDS) and multiple organ dysfunction [3].

SARS-CoV-2 causes a severe pneumonia, which differentiates 
COVID-19 from a mild flu and because of that, it was possible to 
observe the entry of this new pathogen [4]. From then on, isola-
tion, sequencing and identification through molecular tests were 
necessary, which were made available by the networks so that all 
scientists had access to this data.

An important movement to detect new variants was the geno-
me sequence. By sequencing the samples, an “open reading fra-
me” (ORF8) was observed that would be phylogenetically close 
to another coronavirus called SARS-CoV, but in a different strain 
[5]. In addition, the amino acid sequence of the “receptor-binding 
domain” (RBD) also has similarities to that of SARS-CoV, which is 
known to have originated from bats. These findings highlight the 
importance and urgent need for regular surveillance of interspe-
cies transmission, as of CoV from bats to humans [6]. 

During the progress of pandemia, new variants of SARS-CoV-2 
have arised, causing varying degrees of concern because some are 
associated with increased infectivity and lethality [7]. It is certain-
ly worrying to expand due to such diversity, which leads us to fear 
that we will never achieve collective immunity. However, there is 

growing evidence that these variants share similar combinations 
of mutations, suggesting that there may be a finite number of new 
viral versions.

The first mutation at SARS-CoV-2 spike protein observed was 
S: 614G, which was identified and spread rapidly, being found in 
90% of infections today. The line B.1.525 shows variation Q677H, 
it is currently being found in the USA, Egypt, Denmark, India and 
part of Macedonia, being a descendant of line B.1.1.7, the most wor-
rying version at the moment due to the alleged in the efficiency of 
contagion. The appearance and gain in prevalence of the B.1.525 
mutation suggests that it improves replication in some way not yet 
detected, as it is found in a region of protein S, responsible for the 
interaction and entry of the virus into the human cell. Mutations 
in at least eight different positions in the spike protein are simul-
taneously on the rise worldwide, appearing in B.1.1.7 and in other 
important variants known as B.1.351, P.1 and P.3. These variants 
share combinations of mutations at positions 18, 69-70, 417, 452, 
501, 681 and a particularly important E484K mutation, as it pre-
vents the production of neutralizing antibodies [8].

Variant B.1.1.7 was identified in the United Kingdom with a lar-
ge number of mutations in the fall of 2020 [9]. Although this variant 
was announced as a variant that spreads more easily and quickly, 
this has not yet been demonstrated. In January 2021, this variant 
was reported to be associated with an increased risk of death com-
pared to other variants of the virus, but further studies are needed 
to confirm this finding. Since then, it has been detected in many 
countries around the world [10]. 

In South Africa, another variant called B.1.351 [11] emerged in-
dependently of B.1.1.7. Originally detected in early October 2020, 
B.1.351 shares some mutations with B.1.1.7. 
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In Brazil, a variant called P.1 emerged and was first identified in 
travelers from Brazil, who were tested during routine screening at 
an airport in Japan in early January 2021. This variant contains a 
set of additional mutations that can affect its ability to be recogni-
zed by antibodies.

It is important to note that the fact that a variant was detected 
in a given country, does not mean that this variant necessarily ari-
sed there. The history of the great epidemics has taught us that. 
The “Spanish Flu” was not spanish, HIV was first isolated in Los 
Angeles, but now we know that the virus arised in West-central 
Africa [12]. In view of this, we can not rule out the first emergence 
of SARS-CoV-2 in other country than China. This is, besides, a good 
reason to avoid officially referring to the variants together with the 
country where it was firstly detected.

Since many newly discovered variants appear to be rearranging 
the mutations found in other established variants, we can specu-
late that the virus is beginning to run out of new and important 
adaptations. But that does not mean that the forces of evolution 
will stop when we start to approach collective immunity and loo-
sen restrictions. It is known that the quasispecies infection can 
lead to a founder effect that results in the adaptation of some va-
riants that will, consequently, spread widely. Furthermore, the se-
lective pressures during the virus interaction with all kinds of im-
munological conditions may eventually result in a new strain, i.e. a 
virus with significant and stable phenotypic alterations, capable of 
escaping the barriers that prevent transmission. This is especially 
possible when infections remain numerous. We must remember 
that the more infections there are, the greater the chance of mu-
tations occurring, and those that better help the virus survive will 
proliferate. That is why preventing new infections is essential.
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