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Coronavirus disease 2019 (COVID-19) highlights the importance of rapid and reliable diagnostic assays for the management of
virus  transmission.  Here,  we  developed  a  one-pot  hydrothermal  method  to  prepare  Si-FITC  nanoparticles  (NPs)  for  the
fluorescent immunoassay of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) nucleocapsid protein (N protein).
The synthesis of Si-FITC NPs did not need post-modification, which addressed the issue of quantum yield reduction during the
coupling reaction. Si-FITC NPs showed two distinct peaks, Si fluorescence at λem = 385 nm and FITC fluorescence at λem = 490
nm. In the presence of KMnO4, Si fluorescence was decreased and FITC fluorescence was enhanced. Briefly, in the presence of
N  protein,  catalase  (CAT)-linked  secondary  antibody/reporter  antibody/N  protein/capture  antibody  immunocomplexes  were
formed  on  microplates.  Subsequently,  hydrogen  peroxide  (H2O2)  and  Si-FITC  NPs/KMnO4 were  injected  into  the  microplate
together. The decomposition of H2O2 by CAT resulted in remaining of KMnO4, which changed the fluorescence intensity ratio of
Si-FITC NPs. The fluorescence intensity ratio correlated significantly with the N protein concentration ranging from 0.02 to 50.00
ng/mL, and the detection limit was 0.003 ng/mL, which was more sensitive than the commercial ELISA kit with a detection limit of
0.057 ng/mL. The N protein concentration can be accurately determined in human serum. Furthermore, the COVID-19 and non-
COVID-19  patients  were  distinguishable  by  this  method.  Therefore,  the  ratiometric  fluorescent  immunoassay  can  be  used  for
SARS-CoV-2 infection diagnosis with a high sensitivity and selectivity.
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2.1    Chemicals and materials
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2.3    Synthesis and purification of Si-FITC NPs
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2.4    Effect of KMnO4, H2O2, and CAT on the fluorescence
of Si-FITC NPs
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2.5    Preparation of biotin-CAT conjugates
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2.6    N protein detection using ELISA with Si-FITC NPs
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2.7    Analysis of clinical samples

 

 

3.1    Synthesis and characterization of Si-FITC NPs
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3.2    Stability analysis of Si-FITC NPs

 

3.3    Effects of KMnO4 and H2O2 on the Si-FITC NPs
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3.4    Ratiometric  immunoassay  for  SRAS-CoV-2  N
protein

 

3.5    Detection of N protein in clinical samples
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