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BIZOWTHNTe, ZOREFE, ATP 72 EHIANICGEET 2R Y 7 =4 12 L - T YK X7 F FRL03Z8E S i,
HOBEALTH/ 747 U NEERTAZEEZHOMNI LIz, o, ATP IZKFE L7-H EEAIZIT N H
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In living cells, proteins assembling via non-covalent interactions forms functional
supramolecular systems. The mimicry of protein supramolecules through artificial
construction leads to understanding the essence of their structure formation and functional
expression, and applying them to the construction of artificial functional systems. This study
explored the applicability of self-assembling peptides for the artificial construction of
intracellular protein assembly, advancing the understanding of protein supramolecules.

Chapter 1 emphasized the utility of self-assembling peptide tags for artificial protein
assembly in cells, compared to protein-engineering-based tags and coiled-coil peptide tags,
which are the prevalent tags.

Chapter 2 introduced a guide tag system allowing quantitative control of the partition
coefficient of target proteins within protein clusters. By fusing Yn tags with varying chain
lengths to target proteins, different partition coefficients are achieved, enabling detailed
investigations into how client proteins concentrate in these artificial clusters. The technique
is applied to analyze protein-protein interactions between Nck1-N-WASP and Grb2-SOS1
pairs, and revealed that different protein pairs showed different relationships of partition
coefficient between target and client proteins.

Chapter 3 introduced the IPRAG platform, which is designed to identify endogenous
client proteins recruited into clusters of target proteins. This platform involves the
construction of artificial protein granules in living cells using a Y15 peptide tag.
Subsequently, proximity labeling is applied to label endogenous client proteins within the
target clusters, enabling their identification through LC-MS/MS analysis.

Chapter 4 focused on developing YKn peptide tags for the artificial construction of
liquid droplets in mammalian cells. The YK peptide was cross-linked with ATP, which
induces reversible nanofibril formation, potentially serving as the driving force for the
formation of liquid droplets.

Chapter 5 highlighted that YK tag easily assessed the propensity of droplet formation.
Co-chaperone protein HOP was found to form liquid droplets with YK tagging. Furthermore,
Hsp70 and Hsp90 were found to play a crucial role in maintaining the fluidity of
reconstructed HOP droplets.

Chapter 6 concluded this study, highlighting the utility, applicability, and future

prospects of the developed technologies.
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