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Enzymatic metabolic reactions compartmentalized in liposome with a skeletal DNA
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Metabolic reactions take place with high efficiency and precision in the cell, where an
enormous number of molecules are densely mixed. It is believed that increasing the
concentration of intermediates enhances the enzymatic reaction rate by compartmentalizing
substrates and enzymes in intracellular organelles. Quantitative evaluation of such
compartment is necessary for understanding its actual benefit and for the development of
artificial organelles.

In this research, we have designed an enzymatic metabolic reaction system on a ring-shaped
DNA nanostructure that could be compartmentalized with liposome to construct an artificial
organelle. Controlling the number and location of enzymes within a defined size of liposome
would allow quantitative evaluation of the metabolic reaction in the compartment.
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