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Toward the construction of artificial organelles
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Abstract

Cells have used compartmentalization to implement complex biological processes
involving thousands of enzyme cascade reactions. Enzymes are spatially organized
into the cellular compartments to carry out specific and efficient reactions in a
spatiotemporally controlled manner. These compartments are subdivided into
membrane-bound and membraneless organelles. Mimicking such cellular
compartment systems has been a challenge for years.

DNA nanostructures provide useful scaffolds for spatially assembling the enzymes
associated with a given metabolic pathway. Sequence-specific DNA-binding protein
adaptors are used to stably localize the enzymes to defined specific positions on the
scaffold of DNA nanostructures. The system allows not only the systematic evaluation
of how the distance, orientation, and ratio of the enzymes control the reactions of the
enzyme cascade, but also the construction of a compartment equipped with molecular
transport and metabolic reactions. Our approach to constructing biomimetic systems

towards an artificial organelle with a metabolic cascade will be discussed.



