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Activatable Antigen Sensors Utilizing DARPins and Functional Small-Molecule Fluorophores
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Fluorogenic probes for antigens have valuable applications in medical diagnostics and imaging, but
achieving a fast and substantial fluorescence enhancement remains challenging. Here, we present a new
class of fluorogenic antigen probes designed using a conjugate of an antibody-mimetic DARPin containing
a site-specifically incorporated cysteine and silicon-pyronine (SiP), which undergoes reversible reaction
with thiol. Through library screening, we discovered that SiP absorbance and fluorescence are quenched
by a cysteine-mediated addition reaction within the DARPin, and this equilibrium shifts toward dissociation
upon antigen binding, triggering a rapid fluorescence increase. To demonstrate this design, we developed
fluorogenic probes for GFP and EpCAM, achieving 25-fold and 12-fold fluorescence enhancements upon
binding, respectively. The EpCAM probe further enabled high-contrast, wash-free imaging of cancer cells.
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