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Scientists at University of Louvain (UCLouvain) have managed to identify the
key that allows the Covid virus to attack cells. Better still, they have also
managed to close the lock to block the virus and prevent its interaction with the
cell, in other words, to prevent infection. This discovery, published in Nature
Communications, raises a huge hope: that of developing an antiviral, in the form
of an aerosol, which would help to eradicate the virus in case of infection or high-
risk contact. Credit: University of Louvain (UCLouvain)
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Despite the effectiveness of vaccination campaigns worldwide, the threat
posed by COVID-19 still exists. First of all, a new SARS-CoV-2 variant
could very well emerge that may not respond to current vaccines.
Secondly, the efficacy of the vaccines in the long term remains
unknown. Lastly, cases of acute infection are continuing to be reported.
And yet, there is no effective treatment to date.

In order to develop an antiviral that prevents infection, it is first
necessary to understand the exact mechanisms (at the molecular level)
used by the virus to infect a cell. This is the task that the team of David
Alsteens, researcher at the Institute of Biomolecular Sciences and
Technologies of University of Louvain (UCLouvain), Belgium, has been
working on for the last two years. In a study published in Nature
Communications, they investigated the interaction between sialic acids
(SAs), which are sorts of sugar residues present on the surface of cells,
and the spike (S) protein of SARS-CoV-2 (using atomic force
microscopy).

All cells are decorated with sugar residues to promote cell recognition,
which allows viruses to identify their targets more easily, and also to
facilitate their point of attachment to allow them to enter their host cell
and thus initiate their infection.

The UCLouvain researchers identified a variant of these sugars (9-O-
acetylated) that interacted more strongly with the S protein than other
sugars. In short, they found the set of keys that allows viruses to open the
cell door.

The virus is composed of a series of spike proteins with a suction cup
effect that allows them to bind to the cell and ultimately enter. The more
keys the virus finds, the better the interaction with the cell and the wider
the door will open. Hence the importance of finding out how the virus
manages to multiply the entry keys.
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This is where the second discovery of the UCLouvain researchers comes
in: they decided to catch the virus in its own trap, by preventing it from
binding to its host cell by blocking the S protein's points of attachment
and thus suppressing any interaction with the cell surface—as though a
padlock had been attached to the lock of the cell's front door.

One of the conditions for this is that the interaction between the virus
and the agent blocking it is stronger than the one between the virus and
the cell. In this particular case, the scientists demonstrated that
multivalent structures (or glycoclusters) with multiple 9-O-acetylated
sialic acids on their surface (the famous sugar variant revealed by the
UCLouvain team) are able to block both binding and infection by SARS-
CoV-2. If the virus doesn't attach to the cells, it can't enter and therefore
dies. This blocking action prevents infection.

Within the context of the COVID-19 pandemic, the various vaccines
primarily addressed the SARS-CoV-2 mutations but not the virus as a
whole. This UCLouvain discovery has the advantage of acting on the
virus, independently of the mutations.

The UCLouvain team will carry out tests on mice in order to apply this
blocking of virus binding sites and observe whether this works on the
organism. The results should be available soon, leading to the
development of an antiviral based on these sugars, administered by
aerosol, in case of infection or high-risk contact.

This discovery is also interesting for the future, to counter other viruses
with similar attachment factors.

  More information: Simon J. L. Petitjean et al, Multivalent 9-O-
Acetylated-sialic acid glycoclusters as potent inhibitors for SARS-CoV-2
infection, Nature Communications (2022). DOI:
10.1038/s41467-022-30313-8
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