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Quenchbody (Q-body) is an antibody-based fluorescence biosensor that can rapidly and easily
detect various targets such as protein, virus, and small molecules by just mixing with sample. However,
in conventional Q-body, there are some challenges to expanding a practical tool. First, construction of
the Q-body is time consuming. Second, excitation light is necessary for the Q-body assay. Third, the

fluorescence of dye has to be quenched by intrinsic Tryptophan (Trp) of the antibody.

To overcome these limitations, in chapter 2, rapid and efficient method for fabrication of Q-body was
developed. Anti-BGP (bone Gla protein) Fab fragment and anti-methotrexate Vi were converted to
Q-body by 1 step within 10 min using stable coiled-coil peptide pair E4/K4. Also, FRET type Q-body
which led to precise target detection was obtained from E4-tagged antibody fragments using dual-color
K4.

In chapter 3, regarding previously reported novel immunosensor BRET Q-body which fused
luciferase enzyme (NanoLuc, Nluc) to the Q-body as a BRET (bioluminescence resonance energy
transfer) donor and work without an external light source, it was revealed that TAMRA was suitable
fluorescent dye for the BRET Q-body. In addition, tolerance of linker length between Nluc and TAMRA

for improving antigen response was also clarified.

In chapter 4, as a detection mean of antigen-antibody interaction using Q-body, taking advantage of
fluorescence polarization was proposed. A notable fluorescence anisotropy change upon antigen
binding for BDP-TMR labeled Q-body was observed.

In chapter 5, about Hibody which fused HiBiT-tag (a part of the Nluc) instead of fluorescent dye to
the antibody fragment, the mechanism of luminescence augmentation upon antigen binding was
elucidated by NMR. A possibility of constructing pseudo-Q-body that working mechanism is

independent Trp was suggested.

These results create a path toward design and generating practical Q-body which enable rapid

diagnosis in a wide range of fields.
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