
 

Study suggests SARS-CoV-2 virus enters the
brain by using cells in the nose to make
nanotube tunnels
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SARS-CoV-2 can reach SH-SY5Y neuronal cells from Vero E6 permissive cells.
Infected Vero E6 cells (donor cells) were cocultured with SH-SY5Y neuronal
cells previously stably transfected with a vector that expresses mCherry
(acceptor cells). Coculture was fixed at 24 and 48 hours. (A to G) Confocal
micrographs showing 48 hours of coculture between SARS-CoV-2–infected
Vero E6 cells and SH-SY5Y mCherry cells. An anti-N antibody was used to
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detect SARS-CoV-2 nucleoproteins. (B and C) Enlargement of the yellow
dashed squares in (A); the yellow arrowheads indicate the anti-N puncta detected
in the cytoplasm of acceptor cells. (D to G) The orthogonal views of (B) and (C)
showing the anti-N puncta inside the cytoplasm of acceptor cells. (H) Graph
showing the mean percentage of anti-N puncta transferred to acceptor cells after
24 and 48 hours of coculture. *P = 0.0468. (I to K) Confocal micrographs
showing 48 hours of coculture between SARS-CoV-2–infected Vero E6 cells
and SH-SY5Y mCherry cells. An anti-S antibody was used to detect SARS-
CoV-2 particles. (J) Enlargement of the yellow dashed square in (I); the yellow
arrowhead indicates the anti-S puncta in the acceptor cells. (K) The orthogonal
views of (J) showing the anti-S puncta inside acceptor cells. (L) Graph showing
the mean percentage of anti-S puncta transferred to acceptor cells after 24 and
48 hours of coculture. *P = 0.0374. (M to O) Double immunostaining of
coculture using anti-S and anti-N antibodies. (N) Enlargement of the yellow
dashed square in (M) showing colocalization between anti-N and anti-S puncta in
SH-SY5Y mCherry acceptor cells. The cytosol has been labeled with CellMask
Blue. Scale bars, 10 μm. Credit: Science Advances (2022). DOI:
10.1126/sciadv.abo0171

A team of researchers at Institut Pasteur reports evidence that suggests
the SARS-CoV-2 virus is able to enter the brain by using nose cells to
make nanotube tunnels. In their paper published in the journal Science
Advances, the group describes their study of the virus behavior when
infecting certain types of cells and using high-powered microscopes to
study its movement. 

Throughout the course of the pandemic, doctors and patients have been
reporting symptoms of confusion and brain fog, suggesting that the
SARS-CoV-2 virus is able to enter and infect the brain. But until now,
there was little evidence of how it was doing so. Prior research showed
that in nerve cells, the virus was not able to use the ACE2 receptor that
underlies nose, mouth and other cell infections, making it difficult to
understand how it could reach the brain. In this new effort, the

2/4

https://medicalxpress.com/tags/nerve+cells/


 

researchers believe they may have found the answer—the virus builds
nanotube tunnels from cells that do have the ACE2 receptors to use as a
conduit to the brain. 

In their work, the researchers studied the behavior of two kinds of cells
in a dish in their lab—SH-SY5Y, which are similar to cells in the brain,
and Vero E6, which are similar to cells that line the nose and other
surfaces that are easily infected with the SARS-CoV-2 virus. They found
that the virus had a difficult time infecting the SH-SY5Y cells, but were
able to make their way to the brain cells nonetheless. That led the
researchers to take a closer look using an electron microscope. They
found that the virus was using the Vero E6 cells to create nanotubes.
And because they were made from Vero E6 cells, the virus was able to
infect its way through the nanotube tunnels all the way to the brain cells
due to the presence of the ACE2 receptors. 

Scientists have known about biological nanotubes for some time—they
have been seen transporting structures between cells under some
conditions and sometimes viral particles. Much more work is required to
confirm the findings, starting with testing cells in a more true-to-life
scenario. If the findings are confirmed, the researchers suggest that
therapies can be developed that prevent formation of the nanotubes,
stopping the virus from infecting the brain. 

  More information: Anna Pepe et al, Tunneling nanotubes provide a
route for SARS-CoV-2 spreading, Science Advances (2022). DOI:
10.1126/sciadv.abo0171
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