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Coronavirus mutations: no surprises

Richard Béliveau
Translated from Le Journal de Montréal, December 28th, 2020

The sudden appearance of a variant of the coronavirus
containing several mutations is currently causing great concern.
Before you get alarmed, you should know that the appearance of
such mutations is a normal biochemical phenomenon and that
you have to wait a little longer to really know their impact on
the infectivity of the virus.

All living organisms have a great genetic diversity resulting from the
spontaneous appearance, by pure chance, of mutations in their DNA.
According to the principle of natural selection discovered by Darwin,
mutations which confer reproductive advantage in a given environment are
retained and passed on to subsequent generations, while those which
detract from reproductive success are eliminated. Evolution can therefore
be seen as a kind of large-scale lottery which, through a succession of trial
and error, has generated the great diversity of life on Earth.

MUTANT VIRUSES

Even though viruses are not living organisms as such, their genetic
material is subject to the same evolutionary pressures as the rest of the
living world. In fact, viruses mutate even faster than other species because
they multiply at an incredible rate: for the AIDS virus, for example, a
single viral particle produces 10 million viruses in 24 hours, which
increases drastically the number of possible mutations.

Viruses whose genetic material is in the form of RNA rather than DNA are
most likely to accumulate mutations, because the enzyme that copies RNA
(RNA polymerase) does not have the ability to correct mistakes, unlike the
enzyme that copies DNA. Since beta-coronaviruses, the family to which
the current coronavirus belongs, are RNA viruses, it is no wonder that
several mutations have occurred.

Continuous analysis of the spread of the virus has detected several
thousand mutations, the vast majority of them being neutral, that is, they
have no impact on the properties of the virus. The currently circulating
variants of the virus are therefore already quite different from its initial
form isolated in China earlier this year, which is quite normal.

NEW MUTANT

In early December, analysis of samples from south-eastern England (Kent)
showed that the main variant of the virus infecting the population of this
region was significantly different from the strains described so far.

This variant, called B.1.1.7, evolved extremely quickly by simultaneously
acquiring 17 mutations, 8 of which occurred in the gene encoding the S
protein present on the surface of the virus and involved in its binding with
human cells. This atypical accumulation of several mutations has probably
occurred during a long-lasting infection in a patient, which allowed the
virus to reproduce multiple times and generate several variants.

Biochemistry shows that two of these mutations are of concern: the
N501Y mutation (an asparagine replaced by a tyrosine at position 501)
which appears to increase the interaction with the ACE2 receptor, the

portal of entry of the virus into cells, and the deletion 69-70del, which
removes two amino acids and which has previously been seen in viruses
that elude the immune system in immunocompromised patients.

In England, where new cases of Covid increased dramatically in recent
weeks, around 60% of infections are estimated to be caused by this new
form of the virus, leading some people to say this variant is more
dangerous. There are still far too many unknowns to make this claim. On
the one hand, the variant is correlated with an increase in infections, but is
not necessarily the cause of this increase. For example, another mutant that
appeared in Spain last summer was also linked to a dramatic rise in Covid-
19 cases, which could suggest a greater infectious potential, but we now
know that these are the many travelers in holidays in Spain which have
propagated this variant on a European scale.

We must remain cautious and await the results of studies that examine
whether the new mutant is more virulent by measuring its infectious
activity with cultured cells and laboratory animals. One can be optimistic
about the effectiveness of current vaccines against these mutated forms of
the virus. The immune response is polyclonal: it includes several
antibodies that target different portions of the S protein of the virus.

The statistical probability of simultaneous mutations in the protein
structure in different places to escape the neutralizing antibody set, while
preserving the infectious potential of the virus, is exceedingly low, at least
in the short term. Of course, we must remain vigilant so that we can react
very quickly if the accumulation of mutations over time allowed the virus
to become resistant to current vaccines. Thanks to the biochemistry used
for these vaccines (messenger RNA), however, we can react very quickly
and modify the sequence of the vaccine to take account of these mutations.

Finally, it should be noted that several viruses tend to become less lethal
during their evolution. The ultimate goal of a virus is to reproduce by
making as many copies of itself as possible, so it has to evolve to become
more contagious, without developing a virulence that could Kill its host too
quickly. It is interesting to note that a very widespread variant of the
current coronavirus has a mutation (D614G) which increases its infectious
potential and its transmissibility, without being more pathogenic (1).

It is therefore possible that the new mutant exerts similar impacts and is
simply a more contagious variant of the virus, against which the vaccines
present would remain effective. Hence the importance of respecting basic
preventive measures (mask, social distancing) to limit the spread of the
virus, while awaiting the general vaccination of populations.

@ Hou YJ et coll. SARS-CoV-2 D614G variant exhibits
efficient replication ex vivo and transmission in vivo.
Science 2020 ; 370: 1464-1468.
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