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Signal amplification system to detect divalent manganese with a unique pair of
enzyme variant and the fluorescent substrate
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Herein we developed a signal-amplification method to detect manganese via an
enzymatic reaction driven by a pair of an enzyme mutant and its substrate. Although the mutant
coordinates various metals, only manganese was found to activate the enzymatic reaction at the p M
order. Furthermore, several mutants prepared here showed different selectivity and affinity for
manganese, giving information beneficial for the design. Sterically bulky substrate synthesized here
selectively reacts with the mutant and does not show undesired reaction with endogenous enzymes. We
also sought the designed molecule which is immobilized on the neighboring protein after the
reaction, resulting in the accumuration of the signal molecules in cells. In the future, we will
perform intracellular imaging using these molecular tools.
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