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Experimental Vaccine Protects Against
Multiple Coronaviruses

The results point the way toward a universal coronavirus vaccine that could prevent future
pandemics.

Three pathogenic coronaviruses have emerged in the past two decades: the severe acute
respiratory syndrome coronavirus (SARS-CoV), the Middle East Respiratory Syndrome coronavirus
(MERS-CoV), and SARS-CoV-2, which causes COVID-19. Both SARS-CoV and SARS-CoV-2 are
Sarbecoviruses. Bats harbor other Sarbecoviruses that could spread to humans and cause future
pandemics. Thus, there is a need for a vaccine that could protect against a range of
Sarbecoviruses.

Some current vaccines against SARS-CoV-2, like the Pfizer and Moderna vaccines, are mRNA
vaccines. These contain messenger RNA (mRNA) that directs the body’s cells to make a viral
protein, which elicits an immune response. A team of researchers led by Drs. David Martinez and
Ralph Baric at the University of North Carolina at Chapel Hill set out to design an mRNA vaccine
that would be effective against several Sarbecoviruses.

NIH’s National Institute for Allergy and Infectious Diseases (NIAID) and National Cancer Institute
(NCI) supported the work. Results were described in Science on June 22, 2021.

Sarbecoviruses attach to host cells using a protein on their surfaces called the spike protein.
Current SARS-CoV-2 vaccines use the spike protein to elicit an immune response. The team
hypothesized that a spike protein made with parts from different viruses would elicit a broad
immune response. So, they mixed three parts—the receptor-binding domain (RBD), the N-terminal
domain (NTD), and subunit 2 (S2)—from various Sarbecoviruses into single spike protein
“chimeras.” They created four such chimeras using different combinations of RBD, NTD, and S2.

The researchers immunized aged mice with various combinations of mMRNA encoding these spike
chimeras. They also immunized mice with a vaccine containing only SARS-CoV-2 spike mRNA for
comparison. Both groups of mice produced potent neutralizing antibodies against SARS-CoV-2.
They also produced antibodies against the alpha and beta variants of concern.

Mice that received all four chimeras also produced antibodies against SARS-CoV, bat viruses, and
additional SARS-CoV-2 variants of concern. These antibody responses were comparable to, or
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better than, those generated against SARS-CoV-2. In contrast, mice that received only the SARS-
CoV-2 vaccine had little or no antibody response to the other viruses.

To assess whether the mice were protected against diverse viruses, the team exposed them to
SARS-CoV and bat coronaviruses. Mice vaccinated with the chimeras had no detectable virus in
their lungs and no lung damage. In contrast, mice vaccinated with the SARS-CoV-2 spike
developed breakthrough lung infections and weight loss when challenged with other viruses.

These results suggest that a universal Sarbecovirus vaccine may be possible. The team hopes that
further testing will lead to human clinical trials of a chimeric spike mRNA vaccine next year.

“Our findings look bright for the future because they suggest we can design more universal pan-
coronavirus vaccines to proactively guard against viruses we know are at risk for emerging in
humans,” Martinez says. “With this strategy, perhaps we can prevent a SARS-CoV-3.”

This research article was originally published by the National Institutes of Health on July 20, 2021.
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