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Creating an artificial protein nanocage for linking E.coli Flagella: Computational binder design

and experimental evaluation('Keio University, “Shinshu University) O Taiyo Hijikata',
Norifumi Kawakami', Ryoichi Arai®, Kenji Miyamoto'

Resting cell reactions are used as a method to produce compounds using whole cells without the need
for enzyme purification. However, there are problems such as contamination by other microorganisms,
and thus, selective cell recovery technology is required. In this study, we aim to develop a cell recovery
technology using E. coli as a model organism. We hypothesized that if multiple E. coli cells are connected
by a linker molecule specifically bound to a cell surface component, the cells would form aggregates
that can be easily recovered from the solution. To test this hypothesis, we designed a peptide binder that
specifically interacts with the E. coli flagellar protein F1iD and displayed it on the surface of our designed
protein nanocage, TIP60 (b-TIP60). The b-TIP60 has a spherical shape and can display up to 60 binder
molecules. The structural analysis of b-TIP60 showed that it maintained a shape close to the original
shape, suggesting that the structure was constructed as designed.
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