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Application of self-assembly in polypeptide drugs: a review

WANG Yue'?, DING Xiufang'?, ZHANG Sida’, ZHANG Ruihua’, CHEN Dong?,
XU Jianfu®*, CHEN Long'"

1 College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China
2 State Key Laboratory of Nuclear Biological Chemical Protection for Civilian, Beijing 102205, China

Abstract: Self-assembly refers to the spontaneous process where basic units such as molecules
and nanostructured materials form a stable and compact structure. Peptides can self-assemble by
non-covalent driving forces to form various morphologies such as nanofibers, nano layered
structures, and micelles. Peptide self-assembly technology has become a hot research topic in
recent years due to the advantages of definite amino acid sequences, easy synthesis and design
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of peptides. It has been shown that the self-assembly design of certain peptide drugs or the use
of self-assembled peptide materials as carriers for drug delivery can solve the problems such as
short half-life, poor water solubility and poor penetration due to physiological barrier. This
review summarizes the formation mechanism of self-assembled peptides, self-assembly
morphology, influencing factors, self-assembly design methods and major applications in
biomedical field, providing a reference for the efficient use of peptides.

Keywords: peptide self-assembly; formation mechanism; influencing factor; morphology; drug

design; drug delivery
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Figure 1

Morphology of peptide self-assembly®®'"'*1%A: Nanosphere (TEM image)!'*!. B: Nano layered

structure (AFM image)[”]. C: Nanofibers (AFM image)[S]. D: Vesicles and microtubules (SEM image)[gl. E:
Hydrogel (SEM image)!"*!. F: Micelles (cryo-TEM image)!'®.
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Figure 2 Schematic illustration of deep tissue penetration of polymer-peptide conjugates (PPCs) and the

near-infrared laser induced in situ self-assembly>*.
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Figure 3 Self-assembled anticancer peptides from our group®”’. A: The sequences of the three peptides and
TEM images of the peptide EN and NE after self-assembly. B: Kinetics of peptide degradation in human

serum.
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Table 1 Effects of self-assembly on peptide drugs

Name Self assembled design Aggregations Improvements References

EN/NE Addition of Glu and Asn  Micelles/Nanofibers Increased stability, long [35]
residues lasting antitumor activity

CPT-LFPR Polymer-peptide Nanoparticles/Nanofibers Significantly improved drug  [37]
conjugates accumulation

PS-KFx-CAA CAA modification Nanoparticles pH responsiveness [39]

NapGDFDFpYSV  Polymer-peptide Hydrogel Significantly improved [28]
conjugates antitumor effect

C12-CAMEL Fatty acid modification Spherical-particles/Nanofibers High and rapid cell killing [38]

activity
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