
 

Discovery of how COVID-19 virus replicates
opens door to new antiviral therapies
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Placement of internal tags allows visualization of the trafficking itinerary of
SARS-CoV-2 Envelope. (A) Sequence of Envelope (E) protein from SARS-
CoV-2 indicating the position of internal insertion sites. (B) Representative live
images of VeroE6 cells transfected with plasmids encoding the indicated Janelia
Fluor 646 (C) Quilt of the indicated HT-fusion proteins from 50 imaged cells in
(B). (D and E) Representative images of VeroE6 cells transfected with plasmids
(F) Schematic of pHLARE assay. (G) Representative image of VeroE6 cells
expressing pHLARE and JF646-illuminated E-HT. (H) Superplot of ratiometric
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imaging of sfGFP and mCherry in JF646-high and JF646-low lysosomes. Credit:
Science Advances (2024). DOI: 10.1126/sciadv.adl5012

A new study looking at the replication stage of the SARS-CoV-2 virus
that causes COVID-19 reveals important mechanisms in its replication
that could be the foundation for new antiviral therapies.

The study, which set out to investigate how the SARS-CoV-2 virus
replicates once it enters the cells, has made surprising discoveries that
could be the foundation for future antiviral therapies. It also has
important theoretical implications as the replication of the SARS-CoV-2
virus has, so far, received less attention from researchers.

"These findings show what an exquisite cell biologist the SARS-CoV-2
virus is, and shed new light onto how infection with SARS-CoV-2 can
disrupt the function of essential intracellular compartments, otherwise
known as organelles," says Dr. Jeremy Carlton, reader in molecular and 
cellular biology.

The viral life cycle can be broken down into two main stages: the first
stage is where the virus enters the cell. The second stage is replication
where the virus uses the molecular machinery of the cell it has infected
to replicate itself by building its parts, assembling them into new viruses
that can then exit to infect other cells.

The majority of research into SARS-CoV-2—the causative agent of
COVID-19—has focused on the Spike protein that allows viral entry.
This has led to a lack of understanding of how the virus replicates once it
has entered the cell.

A new paper led by Dr. Jeremy Carlton in collaboration with Dr. David
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Bauer at the Francis Crick Institute, focuses on how the Envelope
protein of SARS-CoV-2 controls late stages of viral replication.

Publishing in Science Advances, the authors marked the Envelope protein
with fluorescent tags to track its movement within cells and used
proteomics to identify key pathways that allow SARS-CoV-2 to take
over the internal compartments of the infected cell—known as
organelles—for its replication.

The authors identified a surprising aspect of its replication in its use of a
compartment called the lysosome during viral release. Lysosomes are
acidic, degradative organelles, but SARS-CoV-2 uses its Envelope
protein as an ion-channel to neutralize their acidity and so enhance viral
release.

As well as broadening our theoretical understanding of the viral life
cycle, such insights on replication could eventually be applied to create
new antiviral therapeutics that inhibit the channel activity of the
Envelope protein. These could apply not only to SARS-CoV-2, but to the
β-coronavirus family and any other virus that replicates with the same
mechanisms.

  More information: Guy J. Pearson et al, ER-export and
ARFRP1/AP-1–dependent delivery of SARS-CoV-2 Envelope to
lysosomes controls late stages of viral replication, Science Advances
(2024). DOI: 10.1126/sciadv.adl5012
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