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Abstract: Rational design of nanoscale biochemical factories is highly appealing for the next
generation of biomanufacturing. Enzymes are the primary building blocks to assemble such
molecular factories. Recent developments in materials science, nanotechnology, and synthetic
biotechnology enable us to integrate multiple enzymes into desired architectures through
various strategies. The understanding of the reaction kinetics and system dynamics of these
complex systems thus becomes essential. | will discuss the origin of activity enhancements
that have been observed in many enzyme cascades on nanoscaffolds over the last decade. My
work suggested that the microenvironment of the scaffold rather than proximity channeling
leads to the enhanced activity. | will then introduce some novel strategies for constructing
multienzyme systems. Finally, | will present the smallest enzymatic reaction network that can
generate spatiotemporal complex dynamics based on substrate competition without relying on
activation and inhibition. Together, these findings will create promising opportunities to utilize
multienzyme systems in biocatalysis, diagnostics, and adaptive biochemical devices.
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