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In the living cells, various proteins express biological functions by assembling each other.
To understand the mechanism, a method of constructing and evaluating the protein assemblies
artificially and bottom-up in the cell is required. Therefore, we aimed to develop a novel
technology for integrating arbitrary proteins easily in cells. As the tool, we focused on
amphiphilic peptides. The peptides have hydrophilic and hydrophobic regions in the molecule
and self-assemble one-dimensionally as B-sheet structures in an aqueous solution to form
supramolecular fibers. Because of this feature, amphiphilic peptides have traditionally been
used as biomaterials such as hydrogels. By fusing an amphiphilic peptide to proteins as a tag,
it is expected that the proteins could be integrated in the cell. Here, we designed Y9, Y11, Y13,
and Y15 peptides with different chain lengths referring to the Y9 peptide developed in our
laboratory. First, we synthesized these peptides on solid-phase and examined their assembling
property in an aqueous solution. As the result, it was found that they became to have high self-
assembling property in a chain length-dependent manner, and that Y13 and Y15 peptides self-
assembled even at 10 uM. Next, sfGFP was used as a model protein to examine whether these
peptides could be used as protein integration tags. Y15-sfGFP, which was sfGFP fused with
Y15 peptide at the N-terminal, was found to self-assemble into fibers from TEM observation.
Furthermore, it was observed that Y15-sfGFP self-assembled even in COS-7 cells by
evaluating the decrease in fluorescence anisotropy derived from homo-FRET.
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