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Japan harness potential of self-assembling peptides (SAPSs) in intracellular
spaces
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Scientists have designed a Y15 peptide that displays a strong tendency to assemble in cellular environments during
tissue engineering, wound healing, and vaccinations

Invading the Intracellular Space: De Novo Designed Self Assembling Peptide Y15
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Scientists at Tokyo Institute of Technology (Tokyo Tech) have set out to harness the potential of self-assembling peptides
(SAPs) in intracellular spaces.

They present a de novo designed peptide, Y15, which displays a strong tendency to assemble in cellular environments. The
addition of Y15-tagged bioactive proteins can functionalize these assemblies, enhancing their utility and relevance by leaps
and bounds.

Biomaterials with structure and dynamic functionality are building blocks that have been explored for developing biomaterials
by self-assembly, but SAPs have garnered special attention due to their tunability and potential use in various applications
such as tissue engineering, wound healing, and vaccinations. Despite these benefits, the SAP-based approach is less
explored in the intracellular context.

A team of scientists from the Tokyo Institute of Technology (Tokyo Tech), led by Assistant Prof. Takayuki Miki, have reported
a de novo peptide, Y15, that readily forms secondary structures to enable bottom-up synthesis of functional protein
assemblies in live cells. Their findings are published in Nature Communications. Assistant Prof. Miki explains, "The cell
environment is a dense milieu in which macromolecules occupy a considerable volume; developing SAPs that interact in
such a crude setting is difficult. Hence, we created a de novo peptide which shows a high propensity to assemble in
intracellular spaces."”

The scientists realized that Y15 could be a key motif in the formation of protein assemblies in a liquid solution. Furthermore,
when Y15-sfGFPs were expressed in live cells, several tests corroborated the clustering of Y15-sfGFP in live cells,
confirming that these peptides can facilitate protein assembly.

The researchers were also able to build artificial microscale structures by fusing Y15 to Azami-Green, a tetrameric
fluorescent protein. Thus, Y15-based assemblies could be adorned with functional proteins as well.

Further, the researchers reconstructed Nck (an adaptor protein) clusters by incorporating Y15-tagged Nck into Y15-based
supramolecules. This resulted in N-WASP (neural Wiskott-Aldrich syndrome protein)-mediated actin polymerization, which in
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turn plays an integral role in cell locomotion. The Y15-based assembly helped in evaluating the impact of Nck domain valency
and density-dependency, hence serving as a platform for in-cell reconstitution studies.



