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Fighting Current and Future
Coronaviruses With a Single Vaccine

An experimental vaccine produced an immune response to a range of different coronaviruses in
mice and monkeys, including SARS-CoV-2.

Vaccines against SARS-CoV-2, the virus that causes COVID-19, have greatly reduced the risk of
severe disease and death. However, SARS-CoV-2 continues to mutate in unpredictable ways that
can reduce the effectiveness of the current vaccines. The risk of a new coronavirus spilling over
from animals to people also remains a serious concern.

Researchers are trying to produce a vaccine that would protect people from both future SARS-
CoV-2 variants and related coronaviruses that might pose a threat. To this end, an NIH-funded
team led by Dr. Pamela Bjorkman from the California Institute of Technology created a
nanoparticle-based vaccine that prompts B cells, which produce antibodies, to recognize parts of
coronaviruses that mutate less often.

Current COVID-19 vaccines target parts of the SARS-CoV-2 virus that quickly mutate. Like those,
the nanoparticles in the investigational vaccine display a part of the coronavirus spike protein
called the receptor binding domain (RBD), which coronaviruses use to enter human cells.

However, the team combined RBDs from eight different coronaviruses for their vaccine. Each
nanoparticle included 60 RBDs, so that any two adjacent RBDs were rarely from the same
coronavirus. B cell receptors bind strongly to identical targets that are near each other. So, this
design encouraged B cells to target areas that were similar across the RBDs—ones that tend to
mutate more slowly.

The researchers tested the new vaccine, called mosaic-8, as well as a nanoparticle vaccine made
only with RBDs of SARS-CoV-2. Results were published on August 5, 2022, in Science.

The team used mice that were engineered to make the human ACE2 protein—the target of the
SARS-CoV-2 spike. Following vaccination with mosaic-8, the mice produced antibodies that
recognized a range of coronaviruses. As expected, the antibodies recognized parts of the RBDs
that remained similar between coronaviruses.

When challenged with SARS-CoV-2, mice that received either of the nanoparticle vaccines were
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protected against symptoms of severe COVID-19. However, only the mosaic-8 vaccine also
protected mice against a related virus, SARS-CoV, which caused the SARS outbreak of 2003. This
protection occurred even though SARS-CoV wasn’t part of the mosaic-8 nanoparticle.

Similar results were seen in non-human primates. Monkeys that received either the mosaic-8
nanoparticle or the SARS-CoV-2 nanoparticle were protected against severe COVID-19. But those
that received the mosaic-8 vaccine were also protected against the SARS-CoV-2 Delta variant and
SARS-CoV, neither of which were included in the vaccine.

“We can't predict which virus or viruses among the vast numbers in animals will evolve in the
future to infect humans to cause another epidemic or pandemic,” Bjorkman says. “What we're
trying to do is make an all-in-one vaccine protective against SARS-like [coronaviruses]. This sort of
vaccine would also protect against current and future SARS-CoV-2 variants without the need for
updating.”

The researchers are now preparing to test mosaic-8 in a human clinical trial.

This research summary was originally published by the National Institutes of Health on August 16,
2022.
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