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Figure 1 (Color online) Nanomorphology of different self-assembled antimicrobial peptides. (a) Illustration of the self-assembly behavior of the self-
assembled peptide dendritic nanoparticle C16-3RP[25]. (b) Bacterial enzyme-triggered release profile of thrombin-sensitive peptide nanospheres in
response to infection™. (c) Scanning electron microscope (SEM) images of collagen membranes without GL13K (COL; a and b) and with GL13K
(COL-GL; ¢ and d), and transmission electron microscope (TEM) images of pure GL13K (e and f)[m. (d) Representative cryo-TEM images of R3L12
recorded at pH 4 (a and d), pH 2 (b and e) and pH 1 (¢ and f). Orange and yellow arrows indicate the diameter of the nanotubes or the thickness of the
nanotube walls™”". (e) The vial on the left is a FHHF-11 hydrogel (a hydrogel that remains stable for several hours) in buffer at pH 8, and the right shows

the same hydrogel, dissolved in buffer at pH 6"
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Figure 2 (Color online) Principles of temperature-responsive peptides and characterization images of different nanopeptides. (a) Temperature-
stimulated response to self-assembled antimicrobial peptides[44]. (b) SEM image of self-assembled Fmoc-FFY h?fdrogels on coatingsm]. (c) AFM
images a and macroscopic images b of RADA16". (d) TEM image of WMR2PA self-assembled nanostructures 8, (e) TEM and SEM images of

NPGys, and CPGgpe "
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Bacterial infections are a major global health problem, and the advent of antibiotics marked the golden age of treating
bacterial infections, saving hundreds of millions of lives. However, the mechanism of action of conventional antibiotics is
often limited to targeting specific physiological or biochemical processes in bacteria. As a result, this single target of action
is easily circumvented by bacteria through evolution, leading to the emergence of resistance. The ability of drug-resistant
bacteria to evade the action of conventional antibiotics makes the treatment of infections even more challenging.
Antimicrobial peptides (also known as host defence peptides) are a new approach to treating bacterial infections. They have
a multimodal mechanism of action and are capable of eliminating pathogens from multiple targets. This multifaceted
approach not only enhances the antimicrobial efficacy of antimicrobial peptides, but also makes it more difficult for
bacteria to develop resistance to specific antimicrobial peptides. This property gives antimicrobial peptides great potential
against drug-resistant bacteria. However, antimicrobial peptides have encountered a number of obstacles in their practical
application. Their unstable activity, poor protease stability in vivo, high cytotoxicity, and short half-life limit their clinical
applications. To address these limitations, self-assembly of antimicrobial peptides is an effective approach. Self-assembly
of antimicrobial peptides is a novel nanomedicine technology that closely links the activity of antimicrobial peptides with
nanostructures. The self-assembly process of antimicrobial peptides was investigated through a bottom-up design strategy.
Self-assembly of antimicrobial peptides was shown to reduce renal clearance, enhance protease stability, prolong half-life
and improve targeting selectivity. Another advantage of self-assembled antimicrobial peptides is the design flexibility,
which allows modification of the functional groups as needed to optimize the antimicrobial properties and reduce the
likelihood of side effects. The nanostructures of self-assembled antimicrobial peptides offer new opportunities for
antimicrobial therapy. They can act through a variety of mechanisms, including physical barrier effects, enhanced drug
permeability, and as drug carriers. In addition, the multifunctionality of self-assembled antimicrobial peptides makes them
ideally suited for the development of novel antimicrobial strategies, such as combining specific antimicrobial peptides to
target a particular bacterial species or modifying the antimicrobial peptides to enhance their targeting of specific bacteria.
The research and development of self-assembled antimicrobial peptides have brought new hope for combating drug-
resistant bacterial infections. This review provides a comprehensive and systematic overview of the design strategies
employed to develop self-assembled nanomaterials with antimicrobial peptides and explores their applications in the
treatment of bacterial infections. We discuss the design of self-assembled antimicrobial peptides based on amphiphilic
amino acids (hydrophobic interactions, hydrogen bonding, electrostatic interactions, and n-n stacking), as well as chemical
modification strategies involving fatty acids (hydrophobic), polyethylene glycol (hydrophilic), and glycosylation (CH-x).
Finally, recent advances in the use of peptide-based nanomaterials (e.g., fibres, spheres, tubes, hydrogels, etc.) to create
ordered nanostructures for the treatment of bacterial infections (e.g., abdominal, skin, and lung infections) are presented,
and their potential applications in other fields are outlined. It is hoped that this review will provide guidance for further
research in this area and facilitate the development of novel bacteriostatic agents.

self-assembled antimicrobial peptides, design strategies, chemical modifications, non-covalent force driven,
bacterial infection
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