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Abstract
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We have been conducting research aimed at developing a mechanism for selectively capturing
specific microorganisms. We designed a hollow, spherical protein, TIP60, and engineered its
surface to display peptides (binders) that bind to microorganisms, thereby enabling their capture.
As a model microorganism, we selected Escherichia coli (E. coli) and designed a binder that
specifically binds to the E. coli flagellum. This binder was fused to TIP60 and displayed on its
surface. Additionally, we evaluated its capability to capture E. coli.

Although the binder-fused TIP60 molecule had already been obtained, its proper three-dimensional
structural formation had not been confirmed. Therefore, small-angle X-ray scattering analysis was
conducted, confirming that TIP60 retained its original spherical structure. In preliminary
evaluations, the microbial capture ability was assessed visually, but no significant changes were
observed. Consequently, microscopic observations were conducted, revealing differences in cell
density depending on the presence or absence of the protein molecules. However, a similar
pattern was observed even with TIP60 alone, making it difficult to conclusively attribute the effect
to the binder.

To analyze the interaction at the molecular level, we prepared purified flagellar proteins separately
and established an in vitro assay system by mixing them with TIP60 fused with the binder to
evaluate binding. The results suggested that TIP60 and the flagellar protein interacted in some
cases. However, since the purified flagellar proteins exhibited diverse structures, it was not
possible to clearly demonstrate specific binding between TIP60 and correctly structured flagellar
proteins.

Based on these data, we anticipated that even if binding occurred, the current methods for
verifying the interaction were insufficient. Therefore, in the next phase of research, we plan to
functionalize TIP60 and develop improved detection methods for interactions.
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We have been conducting research aimed at developing a mechanism for selectively capturing specific
microorganisms. We designed a hollow, spherical protein, TIP60, and engineered its surface to display peptides
(binders) that bind to microorganisms, thereby enabling their capture. As a model microorganism, we selected
Escherichia coli (E. coli) and designed a binder that specifically binds to the E. coli flagellum. This binder was
fused to TIP60 and displayed on its surface. Additionally, we evaluated its capability to capture E. coli.
Although the binder-fused TIP60 molecule had already been obtained, its proper three-dimensional structural
formation had not been confirmed. Therefore, small-angle X-ray scattering analysis was conducted, confirming
that TIP60 retained its original spherical structure. In preliminary evaluations, the microbial capture ability was
assessed visually, but no significant changes were observed. Consequently, microscopic observations were
conducted, revealing differences in cell density depending on the presence or absence of the protein
molecules. However, a similar pattern was observed even with TIP60 alone, making it difficult to conclusively
attribute the effect to the binder.

To analyze the interaction at the molecular level, we prepared purified flagellar proteins separately and
established an in vitro assay system by mixing them with TIP60 fused with the binder to evaluate binding. The
results suggested that TIP60 and the flagellar protein interacted in some cases. However, since the purified
flagellar proteins exhibited diverse structures, it was not possible to clearly demonstrate specific binding
between TIP60 and correctly structured flagellar proteins.

Based on these data, we anticipated that even if binding occurred, the current methods for verifying the
interaction were insufficient. Therefore, in the next phase of research, we plan to functionalize TIP60 and
develop improved detection methods for interactions.
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