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Development of the technology to visualize viruses by luminescence using antibody and
aptamer (Graduate School of Engineering, Tokyo University of Agriculture and Technology)
(OXKazunori Ikebukuro, Ryutaro Asano, Daimei Miura, Wakana Hayashi

Visualization of the viruses in our surroundings should greatly make it easy for us to control
SARS-CoV-2 infection and identify its route of infection However, such a method does not
exist.

For visualization, we developed a detection method based on chemiluminescence using the
antibody against SARS-CoV-2 (AbCoV) modified with Enzyme A and the aptamer against
SARS-CoV- 2(ApCoV) fused with the aptamer which binds to Enzyme B and enhances its
activity to generate chemiluminescence?. In the presence of SARS-CoV-2, both AbCoV and
ApCoV bind to the surface of virus and Enzyme A and Enzyme B will be located in proximity
in the range of several nanometers to several tens of nanometers when both of them are added
to the sample solution. The substrate of Enzyme B is the product of the Enzyme A and therefore,
by the addition of the substrate of Enzyme A, a series of reactions occurs and those result in
chemiluminescence efficiently.

The detection of 10 dC (digital copies) of SARS-CoV-2 was achieved with the camera of the
smartphone. This detection system enables us to perform on-site visualization of many kinds
of viruses by exchanging antibody and aptamer against target virus since what we need is just
adding the reagent to the viruses. We can expect its wide range of applications.
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1) G-quadruplex-forming aptamer enhances the peroxidase activity of myoglobin against luminol.
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