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SARS CoV-2 nucleocapsid-based diagnostic tests and serological response in allergic children
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RT-PCR remains the primary method of diagnosing SARS-CoV-2. Serological diagnosis of COVID-19 is
simple and does not require complex techniques and equipment, rendering it suitable for rapid detection
and massive screening. However, serological tests cannot confirm SARS-CoV-2, and results will be false
negative when antibody concentrations fall below detection limit. Serological testing is important method
for diagnosis of severe acute respiratory syndrome coronavirus 2 (SARS CoV-2) infection. Antigen-based
tests show high specificity, but sensitivity is relatively low. For development and further improvement of
both serological and antigen-based tests, availability of recombinantly producted SARS CoV-2 antigens is
needed and during the periods of high demend in the pandemic, it was a limited factor both for research
and diagnostic tests production by national producers of tests. Nucleocapsid (N) protein is the most
abundant virus derived protein and strong immunogen. We aimed to find its efficient, low-cost
production. SARS-CoV-2 recombinant fragment of nucleocapsid protein (rfNP; 58-419 aa) was expressed
in E. coli in soluble form, purified and characterized biochemically and immunologically. Purified rfNP has
secondary structure of full-length recombinant N protein, with high percentage of disordered structure
(34.2%) and of beta-sheet (40.7%). rfNP was tested in immunoblot using sera of COVID-19 convalescent
patients. Cost-effective approach for soluble recombinant N protein fragment production was developed,
with reliable 1gG and IgM antibodies detection of SARS-CoV-2 infection. ELISA was optimized with sera of
RT-PCR confirmed positive symptomatic patients and healthy individuals. 1gG detection sensitivity was
96% (47/50) and specificity 97% (67/68), while IgM detection was slightly lower (94% and 96.5%,
respectively). Application of serological ELISA for seropositivity detection in 200 allergic children in
comparison to non-allergic did not show a bias towards any of the tested groups. Furthermore, we have
optimized production of rfNP at a large scale to raise specific antibodies to N-protein in rabbit and mice
and develop an in house ELISA for quantification of N protein in biological fluids. Test was clinically
validated in 200 PCR positive patients and showed a sensitivity of around 50%.
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