
 

NIH scientists identify mechanism that may
influence infectivity of SARS-CoV-2 variants
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Creative rendition of SARS-COV-2 virus particles with spike proteins dotting
their surfaces. Image not to scale. Credit: National Institute of Allergy and
Infectious Diseases, NIH
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Scientists at the National Institutes of Health have found that a process
in cells may limit infectivity of SARS-CoV-2, and that mutations in the
alpha and delta variants overcome this effect, potentially boosting the
virus's ability to spread. The findings were published online in the 
Proceedings of the National Academy of Sciences. The study was led by
Kelly Ten Hagen, Ph.D., a senior investigator at NIH's National Institute
of Dental and Craniofacial Research (NIDCR).

Since the coronavirus pandemic began in early 2020, several more-
infectious variants of SARS-CoV-2, the virus that causes COVID-19,
have emerged. The original, or wild-type, virus was followed by the 
alpha variant, which became widespread in the United States in early
2021, and subsequently the delta variant, which is the most prevalent
strain circulating today. The variants have acquired mutations that help
them infect people and spread more easily. Many of the mutations affect
the spike protein, which the virus uses to get into cells. Scientists have
been trying to understand how these changes alter the virus's function.

"Throughout the pandemic, NIDCR researchers have applied their
expertise in the oral health sciences to answer key questions about
COVID-19," said NIDCR Director Rena D'Souza, D.D.S., Ph.D. "This
study offers fresh insights into the greater infectivity of the alpha and
delta variants and provides a framework for the development of future
therapies."

The outer surface of SARS-CoV-2 is decorated with spike proteins,
which the virus uses to attach to and enter cells. Before this can happen,
though, the spike protein must be activated by a series of cuts, or
cleavages, by host proteins, starting with the furin enzyme. In the alpha
and delta variants, mutations to the spike protein appear to enhance furin
cleavage, which is thought to make the virus more effective at entering
cells.
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Studies have shown that in some cases protein cleavage can be decreased
by the addition of bulky sugar molecules—a process carried out by
enzymes called GALNTs—next to the cleavage site. Ten Hagen's team
wondered if this happens to the SARS-CoV-2 spike protein, and, if so,
whether it changes the protein's function.

To find out, the scientists studied the effects of GALNT activity on
spike protein in fruit fly and mammalian cells. The experiments showed
that one enzyme, GALNT1, adds sugars to wild-type spike protein, and
this activity reduces furin cleavage. By contrast, mutations to the spike
protein, like those in the alpha and delta variants, decrease GALNT1
activity and increase furin cleavage. This suggested that GALNT1
activity may partially suppress furin cleavage in wild-type virus, and that
the alpha and delta mutations overcome this effect, allowing furin
cleavage to go unchecked.

Further experiments supported this idea. The researchers expressed
either wild-type or mutated spike in cells grown in a dish. They observed
the cells' tendency to fuse with their neighbors, a behavior that may
facilitate spread of the virus during infection. The scientists found that
cells expressing mutated spike protein fused with neighbors more often
than cells with the wild-type spike. Cells with wild-type spike also fused
less often in the presence of GALNT1, suggesting that its activity may
limit spike protein function.

"Our findings indicate that the alpha and delta mutations overcome the
dampening effect of GALNT1 activity, which may enhance the virus's
ability to get into cells," said Ten Hagen.

To see if this process might also occur in people, the team analyzed
RNA expression in cells from healthy volunteers. The researchers found
wide expression of GALNT1 in lower and upper respiratory tract cells
that are susceptible to SARS-CoV-2 infection, indicating that the
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enzyme could influence infection in humans. The scientists theorized
that individual differences in GALNT1 expression could affect virus
spread.

"This study suggests that GALNT1 activity may modulate viral
infectivity and provides insight into how mutations in the alpha and delta
variants may influence this," Ten Hagen said. The knowledge could
inform future efforts to develop new interventions.

  More information: Liping Zhang et al, Furin cleavage of the SARS-
CoV-2 spike is modulated by O-glycosylation, Proceedings of the
National Academy of Sciences (2021). DOI: 10.1073/pnas.2109905118

Provided by National Institutes of Health

Citation: NIH scientists identify mechanism that may influence infectivity of SARS-CoV-2
variants (2021, November 5) retrieved 26 April 2024 from 
https://medicalxpress.com/news/2021-11-nih-scientists-mechanism-infectivity-sars-cov-.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://medicalxpress.com/tags/virus/
http://dx.doi.org/10.1073/pnas.2109905118
https://medicalxpress.com/news/2021-11-nih-scientists-mechanism-infectivity-sars-cov-.html
http://www.tcpdf.org

