
 

Booster shots offset some of omicron's
immune evasion tactics
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Although omicron subvariants of the SARS-CoV-2 pandemic
coronavirus have evolved to evade antibody responses from the primary
COVID-19 vaccine series, a new laboratory study suggests current

1/6



 

vaccine boosters may elicit sufficient immune protection against severe
omicron-induced COVID-19 disease. The project assessed a
comprehensive panel of vaccines available in the United States and
around the world, as well as immunity acquired through previous
infection.

The international research team was led by the lab of David Veesler,
associate professor of biochemistry at the University of Washington
School of Medicine in Seattle and an investigator at the Howard Hughes
Medical Institute.

The findings are published as an Early Release paper Tuesday, July 19,
in Science. The lead authors are John E. Bowen and Amin Addetia, both
in the UW Medicine biochemistry department.

"The development of lifesaving vaccines is regarded as one of
humanity's greatest medical and scientific achievements, which is
exemplified by COVID-19 vaccines," the project team noted. The
protective immunity generated by the primary vaccine series or prior
infection has been severely blunted by omicron subvariants. A booster
dose, regardless of the type of COVID-19 vaccine, brings neutralizing
antibodies against all the omicron subvariants to appreciable levels, this
latest study shows

The findings come at a time when the United States government is
considering recommending second boosters for adults under age 50, due
to rising infection rates and the enhanced transmissibility of omicron
BA.5.

This study's results are consistent with other research evidence that a
third vaccine dose expands existing memory B cells in our bodies
specific for the surface protein mediating entry into cells (called the
spike protein) of the SARS-CoV-2 pandemic coronavirus, as well as
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inducing new memory B cells. This leads to production of antibodies
with enhanced potency against the omicron subvariants.

Veesler started studying coronavirus infection mechanisms and antibody
counteractions years before the COVID-19 pandemic. The team on this
latest project consisted of infectious disease research physicians and
scientists from UW Medicine, Fred Hutch Cancer Center, and research
institutes in California, Argentina, Italy, Pakistan, and Switzerland.

As the COVID-19 pandemic overstays its appearance on the world stage,
genetic variants of the causative virus, SARS-CoV-2, have emerged that
are more transmissible, fitter, and more adept at avoiding infection-
fighting strategies. The latest variant of concern, omicron, has greatly
diverged from the ancestral SARS-CoV-2 strain. It consists of several
sublineages, including BA.5, which is predicted to soon dominate
globally by replacing other variants.

The researchers in this week's Science paper first examined the
functional impact of the mutations in the omicron subvariants spike
proteins—the machinery on the virus that both gives it its crown-like
appearance and enables it to attach to, fuse with, and infect cells. They
found that the ability of the omicron BA.5 spike to bind with its host
receptor (ACE2) was more than 6 times stronger than the ancestral
SARS-CoV-2 strain.

In contrast, all omicron subvariants were slower at the next major step
after binding with the receptor: fusing with the membrane on the host
cell. The stronger binding might help the subvariants compensate for
their diminished capacity to fuse with the host cells, the scientists
hypothesize.

The researchers then evaluated, in human plasma samples, the
neutralizing activity, elicited by vaccines or by prior infection, against
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the various omicron subvariants. Some of the samples came from
individuals who had COVID-19 very early on in the pandemic before
vaccines were available. Only 5 of these 24 early-pandemic individuals
had detectable neutralizing activity in their plasma against any of the
four omicron sublineages tested. Even then, their response was very
weak.

The researchers also evaluated the subvariant neutralizing antibodies
elicited by vaccines produced by Moderna, Pfizer, Novavax, Janssen,
AstraZeneca, Sinopharm, and Sputnik V vaccines. All vaccine primary
series consisted of two doses, except for Janssen's vaccine which
consisted of a single dose.

The researchers noted, "Overall, the data underscores the magnitude of
evasion of polyclonal plasma neutralizing antibody responses for
omicron sublineages." They added that there was "a subtle but
consistently more marked effect for BA.1 and even more so for BA.4/5
compared to BA.2 and BA.2.12.1" The findings help confirm that the
soon-to-be globally dominant BA.5 will be the most immune evasive
SARS-CoV-2 variant to date.

Because of the rise in reinfections and breakthrough cases, public health
officials in several countries recommended a booster dose several
months after the initial vaccine series. Veesler and his team measured
and compared the benefits of vaccine boosters on the plasma
neutralizing activity against the ancestral SARS-CoV-2 virus as well as
the omicron subvariants.

Based on their findings, the researchers observed, "The marked
improvement in plasma neutralizing activity for subjects that received a
booster dose over those that did not highlights the importance of vaccine
boosters for eliciting potent neutralizing antibody responses against
omicron sublineages." Thus, despite the high degree of omicron
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subvariant immune escape, added booster doses with currently available
vaccines will likely offer strong protection against severe disease.

Additional preliminary observations from this study suggest that the time
interval between immunizations with certain available vaccines may
affect the breadth and strength of the virus neutralizing responses. The
researchers also think that the availability of several different vaccines
might help in creating a more robust cross-reactive cellular immunity
against omicron subvariants.

To be prepared for the future evolution of the ever-changing SARS-
CoV-2 pandemic coronavirus, the scientists on the project stressed the
importance of remaining diligent in surveillance to detect new variants.
They also called for repeatedly evaluating the ongoing effectiveness of
current vaccines and sustaining efforts to develop and test new vaccines
and new vaccine strategies against the pandemic coronavirus and other
related viruses. Those might be present in animal reservoirs and poised
for causing disease outbreaks. Such efforts might lead to what the
scientists describe in their paper as "stronger, longer lasting or broader
protection" against the entire contingency of sarbecoviruses.

  More information: Amin Addetia et al, Omicron sublineage spike
function and neutralizing activity elicited by a comprehensive panel of
human vaccines, Science (2022). DOI: 10.1126/science.abq0203
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