








This creates a headache for vaccine
manufacturers, who need to be able to
differentiate and measure vaccine -
specific immune responses to prove
efficacy during clinical trials. Therefore,
alternative antigens will need to be used
when designing assays, to be able to
differentiate between vaccine-induced
and natural immune responses.

While there are multiple antigens to
choose from, Nucleoprotein is a strong
contender. The Nucleoprotein is a vital
structural protein with the primary
function of forming a complex with viral
RNA to mediate packaging and

replication. While not as immunodominant

as Spike, it is highly immunogenic and is

profusely over-expressed during infection.

The challenge in using Nucleoprotein,
however, is its similarity between
coronavirus strains. Unlike Spike,
Nucleoprotein shows less genetic
variation — especially between
SARS-CoV-2 and the genetically distinct,
2002 SARS Coronavirus. The problem
here, is that antibodies to SARS-CoV
Nucleoprotein have the potential to
cross-react with SARS-CoV-2
Nucleoprotein (i.e. the same antibodies
are able to bind Nucleoprotein from both
coronaviruses). Indeed, studies have
shown the coronavirus Nucleoprotein to
be broadly cross-reactive.

Consequently, immunoassay developers
will need to thoroughly screen the
SARS-CoV-2 Nucleoprotein for antibody
binding, and consider designing
innovative immunoassay formats to avoid
generating false-positive results.
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The Convalescent Sera Option

With a vaccine still some time away, intermediary measures are being explored to protect those
most at risk of severe COVID-19 infection. One of these is passive antibody therapy — a
technique in which blood is taken from a recovered patient and purified for administration to

protect or treat individuals.
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The antibodies conferred from the donor’s blood act as a stop-gap to provide immediate
immunity while the individual develops their own humoral response to fight the infection. The
main mechanism for this is through the action of neutralising antibodies, but also includes
antibody-dependent cellular cytotoxicity (ADCC) and antibody-mediated phagocytosis.

Passive antibody therapy dates back to the 1918 influenza pandemic, and was used with great
effect during the recent 2009 HIN1 Influenza and 2013/2014 Ebola epidemics, showing
significantly longer survival in treated patients. For COVID-19, antibodies could be used both

prophylactically, to protect healthcare workers in COVID-19 wards, as well as a therapeutic for
patients with severe infection.

To develop viable sera, patients’ blood will need to be screened for anti-SARS-CoV-2 antibodies
(preferably neutralising). This is most commonly done with so-called plaque neutralisation assays
(PRNT). However, PRNT throughput is limited and needs to be carried out in specialised
biocontainment facilities. Therefore, immunoassays will likely have a crucial role to play in the
qualitative and quantitative screening of convalescent sera.
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