[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information
oo@a)
Title(English) Development of self-assembling peptide tags for studying intracellular
protein supramolecules
oo@a) oood
Author(English) Masahiro Hashimoto
oo@a) O0:00@0),
oOooooo:0oo0ooa,
O000:00127500,
000 00:20240 30 260,
ooooo:0o0o0a,
ooo0:00oo,0o0o,00o00,00 00,00
Citation(English) Degree:Doctor (Engineering),
Conferring organization: Tokyo Institute of Technology,
Report number:J O 1275000,
Conferred date:2024/3/26,
Degree Type:Course doctor,
Examiner:,,,,
oooo@a) oood
Category(English) Doctoral Thesis
oo@a) 00
Type(English) Outline

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

Development of self-assembling peptide tags

for studying intracellular protein supramolecules

Masahiro Hashimoto

School of Life Science and Technology, Tokyo Institute of Technology

In living cells, protein 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.

Self-assembling peptides can be easily designed and functionalized, making them versatile materials in
various biological applications. In the present study, self-assembling peptides were utilized as genetically
encoded tags to assemble proteins in cells. Y15 peptide tag was employed to construct artificial clusters of
the target proteins. Subsequently, protein-protein interactions between the target clusters and client proteins
spontaneously recruited into the clusters were analyzed through fluorescence imaging and tandem mass
spectrometry. Furthermore, a YK peptide tag that can induce the formation of phase-separated droplets was
developed. Co-chaperone protein HOP was found to form liquid droplets with YK tagging. Moreover, Hsp70

and Hsp90 were found to play a crucial role in maintaining the fluidity of reconstructed HOP droplets.

Taken together, this study provides methodologies for studying the intracellular protein supramolecules
through artificial construction and demonstrates the applicability of self-assembling peptides for intracellular

environments.



