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Efficiency of stepwise reaction by enzymes assembled on a shape-transformable 3D DNA
nanostructure (Institute of Advanced Energy, Kyoto University) OMei Nakabayashi, Lin Peng,
Eiji Nakata, Takashi Morii

In living system, spatial arrangement of a group of enzymes is important for highly efficient
and specific multi-step enzymatic reactions.' Because cellular enzymes are often spatially
arranged on specific scaffolds of proteins or membranes, it is difficult to achieve highly efficient
multi-step enzymatic reactions by simply mixing these enzymes in a test tube. Instead, it is
expected that highly efficient reaction systems, such as those found in cells, can be constructed in
vitro when enzymes are placed at specific locations in the single molecular level. In the previous
reports of enzymatic sequential reactions, in which groups of enzymes are arranged on two-
dimensional DNA nanostructures,™ it has been confirmed that the efficiency of sequential
reactions varies depending on the distance between enzymes. To evaluate the sequential enzyme
reaction efficiency depending on the spatial arrangement of enzymes, enzymes were specifically
assembled in shape-transformable hexagonal prismatic DN A nanostructures with different size.*
Correlation between the spatial arrangement of enzymes and the efficiency of sequential enzyme
reactions will be discussed.
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