JAIST Repository

https://dspace.jaist.ac.jp/

MR E S KA N E DIREFE LT D AT

Title = 2 Mk

Author(s) 1R, S

Citation

Issue Date 2025-03

Type Thesis or Dissertation

Text version

ETD

URL http://hdl.handle.net/10119/19936
Rights
Description Supervisor: Fakf FIHH, Sebn Bt EAR AR STRt, 18+

AIST

JAPAN
ADVANCED INSTITUTE OF
SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



% Dai Xianda
e o & L (T I T A=)
L L & & M 600 &
L5 H A B AMITE3IA2H
Design the polyampholytes in inhibiting protein aggregation and
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Protein plays a vital role in human activities. However, environmental factors often
lead to protein aggregation, which has a serious impact on human health. In addition,
certain protein drugs, such as insulin, also lose their efficacy due to degenerative
aggregation and can even be life-threatening. Therefore, the inhibition of protein
aggregation has become an important problem to be solved.

In this study, developed a polyampholytes electrolyte composed of e-polylysine
and succinic anhydride, and comprehensively evaluated its protein protective effect.
The experimental results show that this polymer can effectively protect a variety of
proteins from thermal stress damage, and its effect is significantly better than that of
previously reported zwitterionic polymers. In addition, I have synthesized derivatives
with different hydrophobicity, further improving their protection efficiency. In
particular, the polymer concentration required to achieve protein protection is
extremely low. By promoting the retention of protein enzyme activity and stabilizing
higher-order structures, these polymers allow proteins to remain in their natural state
even after being subjected to extreme thermal stress.

Therefore, this polyampholytes electrolyte performs well in protecting proteins
from extreme stress and has a wide range of applications, especially in protein
biopharmaceutical and drug delivery systems. In addition, the synthesis process of the
polymer is simple, low cost, and can play a good protective role at very low
concentration, which lays a solid foundation for its large-scale application.

[Keyword] Polyampholytes; hydrophobicity; protein protection; surface charge; low
concentration.
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