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Enzymes in living cells are known to be spatially restricted in a specific manner, such as the
oligomeric states of enzymes and the arrangement of sequential enzymes in compartments. It
is thought that metabolic enzymes are also organized in such a way to control the concentration
of intermediates and the efficiency of cascade reactions. Ribulose-1,5-bisphosphate
carboxylase/oxygenase (RuBisCO), which is involved in carbon fixation reactions in many
autotrophic organisms, forms multimers and fills up the protein compartment carboxysome
with carbonic anhydrase", but the effect of enzyme cluster is not clear. By construction of a
packed condition of RuBisCO complexes in vitro, we can analyze the mechanism of efficient
metabolic reactions in vivo. In this study, we investigated the method of assembling RuBisCO
derived from the thermophilic archaeon Thermococcus kodakarensis (Tk-RuBisCO)” on DNA
nanostructures constructed by DNA origami method” via DNA-binding proteins®.
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Construction of an artificial RuBisCO assembly on DNA nanostructure
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