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Programming Biological Molecules at The Nanoscale

Biological machines in nature provide an inspiration for attempts to design and implement
artificial variants with the goal of exceeding nature's capabilities. The newly established
Centre for Programmable Biological Matter aims to work towards this goal. Here | will
introduce some of our progress in DNA and protein design with an emphasis on our work
on protein cages.

Protein cages are useful because they provide an external surface which can be modified,
for example with antigens or targeting groups. Their hollow lumen can potentially be filled
with useful molecules such as therapeutics. Stable protein cages act as a protective capsule
for such agents, shielding them from degradation until they reach their point of action.
Recent progress in Al-based protein design has brought new capabilities in designing and
making stable, static protein cages. However, it is still difficult to successfully construct
protein cages that are stable but also able to disassemble on demand — a necessary
capability for targeted release of encapsulated molecules. Here we will describe the
development of a protein cage which can be programmed to open in a wide variety of
different conditions. Thus, providing the potential for programmable delivery of cargoes.
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