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Abstract: The ability to directly probe catalysis of a single entity (e.g. enzyme) can
potentially enable a deeper understanding of the electron transfer mechanisms that are not
distinguishable in ensemble measurements. Herein, we report the direct observation of the
electrocatalytic process of a single enzyme molecule in a nanopore confinement. The
enzyme-catalyzed redox reactions resulting in measurable ionic current signals enable us to
monitor the catalytic process of a single enzyme molecule. Using this system, we directly
characterized the catalytic activity of sing enzymes in nanopore confinement and found the
heterogeneities in activity between individual enzymes. This methodology may offer an
alternative for studying the single-enzyme catalysis which can provide deeper insights into

the fundamental understanding of enzymatic reaction dynamics and mechanisms.
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