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Hollow spherical proteinaceous shells are
widespread in nature. They serve as functional
containers for storage, delivery, and production
of biomolecules. We engineer such protein shells
chemically and genetically to create artificial
shells for various applications such as drug
delivery systems.

Among many natural protein shells, we now
focus on bacterial “shell proteins” that self-
assemble into the complex shell structures called
bacterial microcompartments (BMCs). Owing to
the recent comprehensive genome analysis,
diverse BMC gene clusters have been found
across many bacterial phyla. However, their
applications and usage have been limited due to
their structural complexity.

We are going to engineer and evolve the
diverse BMC shell proteins to create artificial
shell structures, which enable to encapsulate
functional macromolecules such as nucleic acids
and proteins, and to bind specific target cells.
The technology developed here would be useful
for cancer treatments and many other
applications in life sciences.
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