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Study on phase separation to understand amyloid formation and development of
additives
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Proteins are characterised by their diverse states, including aggregation,
phase separation, gelation and fibrilization. In particular, the change of state of proteins from
droplets to aggregates has attracted much attention because it can lead to the elucidation of the
causes of diseases. The aim of this study was to rationally control the phase separation and
aggregation of proteins. Our results showed that they can be rationally understood by utilising
phase diagrams. We also found that amyloid nucleation is slower in narrower spaces, that proteins
folded into droplets become multiphase when they are incorporated, and that droplet size can be
controlled by small molecule ATP.



Sup35

ATP

Anal Chem. 2023;95(26):9855-9862

2024,;254(Pt 3):128095.

Sup35

Sup35

Int J Biol Macromol.



ATP - Phase Diagram
ATP

ATP
G Langmuir. 2023;39(48):17043-17049.

Soft Matter. 2023;19(25):4642-4650.



4 2 0 0

Nobeyama Tomohiro Furuki Tomohiro Shiraki Kentaro

39

Phase-Diagram Observation of Liquid-Liquid Phase Separation in the Poly(<scp>l</scp>-
lysine)/ATP System and a Proposal for Diagram-Based Application Strategy

2023

Langmuir

17043 17049

DOl
10.1021/acs. langmuir.3c01640

Sakakibara Nanako Ura Tomoto Mikawa Tsutomu Sugai Hiroka Shiraki Kentaro 19

Transient formation of multi-phase droplets caused by the addition of a folded protein into 2023

complex coacervates with an oppositely charged surface relative to the protein

Soft Matter 4642 4650
DOl

10.1039/d2sm01422j

Fukuyama Mao Nishinami Suguru Maruyama Yoko Ozawa Taiki Tomita Shunsuke Ohhashi Yumiko 95

Kasuya Motohiro Gen Masao Chatani Eri Shiraki Kentaro Hibara Akihide

Detection of Fibril Nucleation in Micrometer-Sized Protein Condensates and Suppression of 2023

Sup35NM Fibril Nucleation by Liquid-Liquid Phase Separation

Analytical Chemistry 9855 9862
DOl

10.1021/acs.analchem.3c00766

Nobeyama Tomohiro Yoshida Toya Shiraki Kentaro 254

Interfacial and intrinsic molecular effects on the phase separation/transition of heteroprotein 2024

condensates

International Journal of Biological Macromolecules

128095 128095

DOl

10.1016/j - ijbiomac.2023.128095




Kentaro Shiraki

Control of protein aggregation by small additives

International Powder and Nanotechnology Forum 2023

2023

2023

2023

(Sugai Hiroka)

(10905566) (12608)




