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Proteinaceous hollow spherical shells (protein cages) are widely used in biological processes
such as transportation, storage and production of biomolecules. For instance, bacterial
microcompartments (BMCs), which are found in some bacteria, are composed of protein cages
and enclosing enzymes and function as metabolic modules for their particular molecules.
Recently, an artificial protein cage was designed based on one of the BMC shell proteins, PduT,
and used as a carrier of siRNA. In this study, we explored electrostatic encapsulation of model
proteins in the PduT-based artificial protein cage. As the result, an engineered variant with 6
amino acid mutations in the lumenal surface showed efficient encapsulation of positively
charged target proteins. In addition, based on the unique dice-shaped porous structure, we
demonstrated that it was possible to display target proteins on outer surface of the protein cage.
The highly symmetric protein display system is suitable for further development of inter-cage
interactions to construct ordered protein supramolecular assemblies such as a designed protein
lattice.
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