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L E T T E R TO TH E ED I TOR

On the SARS‐CoV‐2 BA.2.75 variant: A genetic and structural
point of view

Dear Editor,

Due to the continuing evolution of SARS‐CoV‐2, the formation of

new variants is not a novelty or a sporadic case, but it is a certainty

that periodically recurs.1 One of the most recent variants is

represented by the subvariant BA.2.75, also known as Centaurus.

In comparison to the BA.2 variant, BA.2.75 carries nine additional

mutations in the sequence of the spike protein genes: K147E,

W152R, F157L, I210V, G257S G339H, G446S, N460K, and

R493Q. The site G446S has been indicated as the site of potential

escape from antibodies evoked by current vaccines that are

capable of neutralizing Omicron 52 and it has been hypothesized

that the BA.2.75 spike significantly reduces sensitivity toward ther-

apeutic monoclonal antibodies than BA.5 (and thus than BA.2

and BA.4).3

Here below, you can find a genetic and structural point of view:

The phylogenomic reconstruction, available at https://gisaid.org/

phylodynamics/global/nextstrain/, indicates that the evolutionary

condition of BA.2.75 seems to be very similar to the sublineage

BA.2.12.1, which represents an evolutionary blind background with

no further descendant. Indeed, the branches' length in the

phylogenetic tree suggested that BA.2.75 lacks the rapid diversifica-

tion which is typical of a dangerous lineage at the beginning of its

evolutionary path. Bayesian Skyline Plot (BSP) reconstruction

(Figure 1A), estimated on 270 whole genomes of BA.2.75 (2022/

05/26–2022/07/20), indicates a constant trend after a brief

expansion with a substantial lack of variation in genetic variability

during the time. Indeed, according to BSP, the plateau seems to be

already achieved and started about June 23 (27 days before July 20).

This is not the trend of a lineage that is about to explode in terms of

population size and, accordingly, in terms of contagiousness as shown

at the beginning of the pandemic when variability increased very

quickly with a very vertical curve.4 Conversely, this condition is quite

typical of an evolutionary lineage that presents new features in

comparison to its direct progenitor (BA.2) but these new features, at

the present stage, do not represent a further boost able to promote

an abnormal expansion. Indeed, the reconstruction of lineages

through time (Figure 1B) further confirms the lack of an increase in

the number of haplotypes, not even in recent times. Reconstruction

of BSP for BA.5 variant, performed on 430 whole genomes (2022/

05/08–2022/07/30), shows a similar trend but with a more vertical

increase of the population size during the peak‐reaching phase

(Figure 1C) as well as occurred in the number of lineages (Figure 1D).

Evolutionary rate estimated for BA.2.75 amount to 1.619e−4

[6.5554e−8−4.3236e−4] subs/site/year. It represents a low level of

genetic variation with poor capability for demographic expansion.

Variant BA.5, nowadays presents a similar and slightly higher

evolutionary rate of about 7e−4 [1.072e−3−3.494e−4] subs/site/year.

Considering that BA.5 has been circulating for several months, the

evolutionary rate of BA.2.75, this last one, should be greater if it were

dangerous with a highly contagious capability lineage. Indeed, at the

beginning of the current pandemic, the evolutionary rate of the first

lineage of SARS‐CoV‐2 was about 6.58e−3 subs/site/year,5 which

means that BA.2.75 presents a factor of 10−1 more slow than

Wuhan‐Hu‐1 variant.

Five of the additional nine specific mutations (K147E,

W152R, F157L, I210V, G257S) of the BA.2.75 Spike occur in

the N‐terminal domain (NTD), while the other four (G339H,

G446S, N460K, R493Q) are found in the receptor binding domain

(RBD). Among the structural properties that may be altered by

residue mutations, the surface electrostatic potential is interest-

ing as it guides the electrostatic interactions between macro-

molecules and molecules. Calculation performed following

Pascarella et al.,6 indicates that the BA.2.75 net charge of NTD

is similar to that of BA.2 (+0.38 and +0.35, respectively) but lower

than that predicted for BA.5 NTD (about + 1.4). However, it

should be noted that the BA.2.75 mutations K147E, W152R, and

G257S occur at the putative site involved in the interaction with

the AXL receptor.7 At this stage, it is difficult to predict the effect

of these mutations on the NTD affinity for AXL, although

modifications of the interaction NTD‐AXL are likely. BA.2.75

RBD displays a net charge more positive than that of BA.2 and

BA.5 (+6.6, +5.2, and +5.2, respectively). However, the increase

of the positive charge does not involve directly the RBD

interface to the ACE2 receptor. Indeed, mapping of the surface

electrostatic potential shows that the interface is more positive in

BA.2 than in BA.2.75 and BA.5 (Figure 2). The local increase of

the positive potential is mainly caused by the presence of the

positively charged R493 that in BA.2.75 is reverted to the neutral

Q493. BA.5 conserves the Q493 while R493 is present in

BA.1 and BA.3. R493 may interact with ACE2 E35 through a salt

bridge that is absent in BA.5 and in BA.2.75 where R is

replaced by Q. This may suggest that BA.2.75 has an interface

interaction to ACE2 similar to BA.5 but different from BA.1, BA.2

and BA.3.

In conclusion, genetic and structural data on SARS‐CoV‐2

BA.2.75 suggest that this new variant currently does not show
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F IGURE 1 (A) Bayesian skyline plot of SARS‐CoV‐2 BA.2.
75 variant. (B) SARS‐CoV‐2 BA.2.75 variant lineages through
time. (C) Bayesian skyline plot of SARS‐CoV‐2 BA.5 variant. (D)
SARS‐CoV‐2 BA.5 variant lineages through time. The viral
effective population size and the number of lineages (y‐axis)
are shown as a function of days (x‐axis). Thin lines represent
the 95% high posterior density (HPD) region. These plots have
been reconstructed by using the software Beast 1.10.410

following Mugosa et al.11
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evidence of its particular dangerous or high expansion capability.

On the contrary, as of now, it appears even more slowly than

the last variant that became dominant at the commencement of

the year, the BA.5 one. Of course, this does not imply that

BA.2.75 cannot become more dangerous or generate new

subvariants following new mutations going forward.8,9 However,

based on current data, it does not appear to present an alarming

situation and phylogenomic reconstruction shows that BA.5 and

BA.4 Omicron descendent lineages continued to be dominant

globally. Of course, the monitoring on BA.2.75 must continue

uninterrupted (as well as the monitoring of all other lineages) to

identify and/or predict the occurrence of an expansion

in population size flaked by an increase of genetic variability,

if any.
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