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Abstract 

Plant antimicrobial peptides (AMPs) are diverse molecules crucial in host defense mechanisms. These natural compounds display 

broad-spectrum antimicrobial activities and also play a significant role as immune modulators and anti-infective agents. They are 

classified into different families like defensins, thionins, cyclotides, snakins, and several others, based on the variation in their 

structure, the composition of amino acids, number of disulfide bonds, and mechanism of action. The ascending number of drug-

resistant plant and animal pathogens has pushed researchers to search for novel peptides, which can be utilized as alternatives to 

chemical antibiotics. In addition, the exhaustive genomic and proteomic data available on the cyberspace encourage the 

development of peptide libraries used for the prediction of unexplored peptides, thus saving time and cost for wet-lab 

experimentation. Understanding the insights of the structure and function of plant AMPs would offer excellent opportunities to 

expand their use as therapeutics in pharmaceutical and agricultural industries. This study reviewed the basis of plant AMPs, 

provided information on recent advancements in omic tools, and updated newly added peptides in the databases. The potential 

application of these peptides in human healthcare and agribusiness was also discussed. 
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Introduction  

Antimicrobial peptides (AMPs) belong to a diverse group of 

bioactive molecules ranging from 10 to 100 amino acid 

residues in length [1]. Originally, these peptides were known 

to possess antagonistic action against numerous pathogens, 

including bacteria, fungi, viruses, protozoa. Recent discoveries 

have expanded their functions as immune modulators, 

antihypertensive molecules, anticancer, and antitumor agents 

[2,3]. Nowadays, AMPs are considered a fundamental 

component of the innate immune system [4].  These bioactive 

peptides have been naturally and synthetically derived from 

various prokaryotic and eukaryotic systems. Natural AMPs 

have been isolated from plants, amphibians, insects, mammals, 

fungi, bacteria, etc. [5,6]. Recent evidence of increasing 

resistance of microbes against antibiotics has drawn attention 

towards the use of peptides as novel therapeutics for the 

treatment of various Gram-positive and Gram-negative 

infections [7]. The use of AMPs in medicines has emerged 

rapidly because of their broad-spectrum activity and safety.  

______________________________ 
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Additionally, pathogens are unlikely to develop resistance 

against these peptides as compared to antibiotics. 

Plants produce defensive molecules in response to the invasion 

of pathogens. An array of peptides isolated from different parts 

of the plants, namely roots, seeds, flowers, stems, and leaves, 

has demonstrated antimicrobial activity against 

phytopathogens, as well as pathogenic bacteria causing 

infection in human beings [8]. Based on the amino acid 

sequence homology, the main families of plant AMPs 

comprise defensins, thionins, lipid-transfer proteins, 

cyclotides, snakins, and hevein-like proteins [9]. The key 

features defining plant AMPs are that they are enriched in 

cysteine and glycine and the presence of disulfide bridges [10]. 

The major challenges faced by these compounds are the 

development of intrinsic toxicity in plants, lesser stability, and 

cost of production, restricting their use for commercial 

applications. With the advancement in biotechnological 

techniques, these peptides can serve as an attractive tool in the 

agriculture field for increasing crop yields [11].  

This article summarized different AMPs found in plants and 

updated the recent progressions by searching plant AMPs 
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through various databases. The review also focused on the 

development of AMP-based therapeutics, which can replace 

conventional antibiotics in the future, and provided insight to 

seek innovative methodologies for hunting novel AMPs with 

potential applicability. 

Major Classes of Plant AMPs 

A variety of plant species is known to serve as a source of 

natural products capable of controlling infections caused by 

pathogenic microorganisms. One of the major sources of 

antimicrobial compounds secreted as a part of their defense 

mechanism is AMPs. The repertoire of AMPs synthesized by 

plants is extremely diverse, with some of the plant species 

bearing hundreds of different types of AMPs [10]. A 

cumulative data on some of the recently reported plant AMPs 

are summarized in Table 1. 

Seyedjavadi et al. [12] recently isolated an AMP, MCh-AMP1 

from Matricaria chamomilla L. (Table 1), which shared more 

than 20% similarity with peptides belonging to plantaricin 

family (peptides derived from Lactobacillus plantarum). 

Several plant peptides sharing structural and functional 

similarity to animal-derived peptides have also been reported 

earlier. The criteria for categorizing different families of plant 

AMPs depend on several factors, including sequence 

homology of primary structure, the pattern of the disulfide  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

bond, the charge on molecules, structural scaffold, molecular 

weight, etc. [19]. Based on this information, plant AMPs can 

be classified as defensins, thionins, cyclotides, lipid-transfer 

proteins, snakins, heveins, etc. The representative example of 

the three-dimensional structures of commonly found AMPs is 

listed in Figure 1. 

Defensins 

Defensins are the most ancient and commonly found AMPs 

secreted in eukaryotes. The very first plant defensins were 

isolated from wheat and barley and were initially designated as 

γ thionions. Afterward, these γ thionions were renamed as 

defensins due to their structural resemblance to animal 

defensins [20]. These peptides are characterized as smaller 

peptides having 40 to 55 amino acid residues with a molecular 

weight of 5 kDa, enriched in cysteine and comprises of four to 

five disulfide bonds in their structure [21]. These peptides have 

been reported to exhibit inhibitory activity against numerous 

bacterial pathogens of animals and fungi. They are abundant in 

seeds but have also been reported in other tissues, namely 

leaves, pods, tubers, fruits, roots, bark, and floral tissues. The 

NMR spectroscopy has revealed their three-dimensional 

structure, which presented three-stranded, anti-parallel β-

sheets and one α-helix following a βαββ pattern, with eight 

cysteine residues forming four disulfide bridges that stabilize  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Some of the recent plant antimicrobial peptides (AMPs) reported in databases. 
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Figure 1: Three dimensional structures of some antimicrobial peptides (AMPs) belonging to different families, including defensin (PDB 

ID: 6DMZ), thionin (PDB ID: 1OKH), cyclotide (PDB ID: 3E4H), lipid-transfer protein (PDB ID: 1MZL), snakin (PDB ID: 5E5Q), hevein 

(PDB ID: 2LB7). All the structures were retrieved from the protein data bank (PDB). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the characteristic cysteine-stabilized alfa-beta (CS-αβ) motif 

[22]. Kerenga et al. [13] reported ZmD32 defensin isolated 

from Zea mays having three beta-strands and one helix in its 

structure. The highly conserved αβ conformation of defensin 

interacts with negatively charged membrane lipids, which 

increase cell permeability, thus causing cell death. Although 

defensins are well known for their antimicrobial action against 

numerous pathogens for a long time, they are now recognized 

for responding towards biotic stress and also play an important 

role in growth regulation and development. Recently, a novel 

plant defensin HXP124, having potent antifungal activity 

against dermatophytes and non-dermatophyte molds, was 

tested for a clinical trial in treating onychomycosis. The 

formulation is stable for 2 years and more efficient than the 

currently used antimycotic drugs [23]. 

Thionins 

Thionins represent a family of smaller cysteine-enriched 

peptides ranging from 45 to 48 amino acids in length, having 

5 kDa molecular weight, and are basic in nature. This family 

includes α1- and β- purothionins, α- and β-hordothionins, 

phoratoxin-A, Pyrularia pubera toxin, and viscotoxin A1, A3, 

and B2 [22]. The first AMP discovered in plants was  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

purothionin isolated from wheat flour [24]. Besides, they have 

been identified in different organs, namely leaves, stems, roots, 

etc., of a wide range of monocotyledonous and dicotyledonous 

plant species. The α/β-thionins have shown a fold with two α-

helices and a short antiparallel β-sheet, and its structure is 

stabilized by the presence of three or four conserved disulfide 

bonds [25]. These peptides possess antimicrobial activity 

against several Gram-positive and Gram-negative plant 

pathogenic bacteria and some phytopathogenic fungi. Thionins 

interact through charged residues, causing membrane 

disruption, or binds DNA through the structural helix-turn-

helix motif, leading to cell death. 

Cyclotides 

Cyclotides are known to be important bactericidal peptides 

present in various plant families like Rubiaceae, Violaceae, 

Apocynaceae, Cucurbitaceae, and Poaceae [26]. These 

smaller (28 to 37 amino acids), low molecular weight (2.8–3.5 

kDa) cyclic peptides have unique structural features, namely a 

head-to-tail cyclized backbone and a knotted arrangement of 

three disulfide bonds referred as a cyclic cystine knot (CCK) 

motif [25]. The presence of CCK framework in cyclotides 

confers thermal and chemical resistance and prevents them 

from proteolytic denaturation. Hence, these peptides can serve 
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as superior candidates in the development of peptide-based 

therapeutics in pharmaceuticals. Cyclotides are also known for 

their anti-tumor, anti-human immunodeficiency virus (HIV), 

nematicidal, hemolytic, and insecticidal activities. The 

antimicrobial action of cyclotides is associated with the 

electrostatic interaction between positively charged residues 

with the cell membrane causing disruption. Also, the presence 

of highly conserved Glu residue localized at loop 1 was found 

to play an important role in antimicrobial activities [27].  

Lipid-Transfer Proteins 

Plant lipid-transfer proteins (LTPs) are ubiquitous lipid-

binding proteins involved in diverse stress responses besides 

holding antimicrobial activity [28]. They are expressed at 

different levels depending on the organs like roots, leaves, 

stems, seeds, and flower buds. These peptides are cationic with 

70 to 95 amino acids in length (7–9 kDa) and are subdivided 

into two distinct families of LTP1 and LTP2. NMR 

spectroscopy and X-ray crystallography revealed the three-

dimensional structure of LTPs, which consist of a conserved 

pattern of eight cysteine residues forming four disulfide bonds. 

The tertiary folded protein is formed by four α-helices linked 

by flexible loops with a hydrophobic cavity that comprises the 

lipid-binding site [29].  

Snakins 

Snakin peptides were first isolated from potato tubers having 

63 amino acid residues with 6.9 kDa weight. Since then, 

homologous peptides have been isolated from other plant 

species exhibiting identical antimicrobial activity against 

various bacterial and fungal pathogens of plants [10]. All 

snakins have 12 conserved cysteine residues forming six 

disulfide bridges. Some of the snakins have shown functional 

similarity with hemotoxic snake venom. However, the exact 

mechanism of action of snakins still has to be revealed [27]. 

Heveins 

The name, hevein peptide, was derived from the plant species, 

Hevea brasiliensis (rubber tree), after its isolation from the 

latex of this plant by Archer [30].  Hevein forms a cysteine-

enriched single-chain protein of 43 amino acids (4 kDa) that 

shares structural similarity with chitin-binding domains of 

lectins and enzymes. The hevein domain is composed of an 

antiparallel β-sheet and occasional short α-helices, stabilized 

by three to five disulfide bonds, and exhibit antifungal 

properties [27]. Although hevein-like peptides have shown 

sequence homology, they are cationic and possess higher 

antifungal potency than hevein. Hevein-like peptides have 

been isolated from different plant species like Pharbitis nil 

[31], Amaranthus caudatus [32], Beta vulgaris [33], etc. 

Mechanism of Action 

Several mechanisms have been projected, providing insights to 

understand the molecular mechanisms responsible for the 

antimicrobial activity of AMPs. The electrostatic interaction 

between cationic residues of AMPs with the negatively 

charged plasma membrane causing membrane disruption is 

universally accepted [4]. Hall et al. [34] reported that 

interactions of AMP with the membrane depends on several 

factors like size, residue composition, overall charge, 

secondary structure, hydrophobicity, and amphiphilic 

characters and is highly selective towards specific membrane 

type, which prevents mammalian cells from the action of 

AMPs. Linear AMPs, mostly α-helix, including magainin 

(skin) and cecropin (hemolymph), usually adopt a helical 

structure upon binding to the membranes of pathogens. This 

conformational change helps the peptide to bind between the 

hydrophilic head groups and the fatty acyl chains of the 

membrane phospholipids, followed by the formation of pores. 

The β-sheet peptides, including plant defensins, have 

comparatively ordered structures, and the extent of rigidity 

depends on the presence of intramolecular disulfide bonds 

[35]. The penetration of AMP inside the membrane of the 

pathogen has been depicted by four existing models. The 

toroidal-pore model states that the insertion of peptides forces 

the phospholipid to bend continuously from one leaflet to the 

other, resulting in a pore. The barrel-stave model proposes that 

peptides are perpendicularly incorporated in the membrane, 

creating a pore. In the carpet model, peptides accumulate on 

the surface, causing tension, which leads to membrane 

disruption. Finally, in the aggregate-channel model, peptides 

bind to the head groups of phospholipids in the lipid bilayer 

and are inserted into the membrane by randomly aggregating 

with lipids creating channels for leakage. Upon penetration 

inside a cell, AMP exhibits several functions like inhibition of 

synthesis of DNA, mRNA, and proteins, inhibition of cell wall 

synthesis, activation of enzymes, etc. [36]. 

Besides targeting a variety of metabolic processes inside the 

organism, AMPs also have the potential to modulate immune 

cells by stimulating cytokine production, activating natural 

killer cells, repressing inflammation, killing cancer cells, 

promoting wound healing, and up-regulating the synthesis of 

antibodies [37]. Several plant-derived peptides like Cn-AMP1 

from Cocos nucifera, LTP from Capsicum annuum, Zip1 from 

Zea mays possessing immunomodulatory activities have been 

reported in the literature. 

Databases are Repository to AMPs  

The rising interest in AMPs has motivated researchers to build 

up databases, providing information on nomenclature, 

classification, prediction, design, and statistics of AMPs. Some 

of the recently used databases, which provide general 

information on AMPs from organisms, are listed in Table 2. 
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Other databases focus on specific species, namely PhytAMP 

(Plantae), BACTIBASE (bacteria), PenBase (shrimp), 

Peptaibols (fungi), etc. These databases retrieve peptide 

information from PubMed, PDB, Google, and Swiss-Prot. The 

criteria for listing a peptide as AMP depend on the following 

factors: 

 It should belong to a natural source 

 It should possess antimicrobial activity with 

minimum inhibitory concentration (MIC) <100 µM 

 The complete or at least partial amino acid sequence 

of the peptide should be known 

 The length of the peptide should be <100 amino 

acids 

The latest updated version of the AMP database is the APD3 

database, including a total of 2619 natural AMPs obtained 

from different organisms, a larger part of which is shared by 

animal host defense peptides followed by peptides isolated 

from plants (Figure 2).  Although most of the AMP databases 

provide the maximum information about the sequence, 

structure, and function of these peptides, there exist certain 

limitations. None of these databases include all the AMPs 

described in the literature [45]. They fail to provide necessary 

information like MIC, sequence-structure relationship, 

determination of secondary structures, and folding in some 

peptides [41,43]. Therefore, intensive research on the  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

construction of advanced databases is ongoing, which would 

offer more detailed insight into understanding AMPs. 

Role of Bioinformatics in the Development of AMPs 

The enriched biodiversity of plants and widely available data 

on plant genomes unlock new opportunities to discover AMPs. 

Plant biodiversity remains largely unexplored for drug 

development and other potential applications [28]. Recent 

years have witnessed the advent in bioinformatics, allowing 

researchers to predict and screen AMPs from the vast genetic 

pool of plants. Various bioinformatics tools can be applied for 

searching AMPs using the genomic, transcriptional, 

proteomic, and metabolomic datasets of cultivated or wild 

plant species available in extensive databases. Currently, a 

total of 271 AMPs has been reported in PhytAMP database 

belonging to various plant families, such 

as Amaranthaceae, Andropogoneae, 

Brassicaceae, Oryzeae, Santalaceae, Triticeae, etc. The 

number of different classes of AMPs reported in some of the 

common plant species has been given in Table 3.  

The growing volume of transcriptomic data available for 

several plant species augments the development of reliable 

algorithms for the prediction of potential AMPs and not just 

restricting the prediction of AMPs in model organisms. In 

silico modeling uses a variety of computational approaches, 

which can accelerate the process of antimicrobial drug 

Table 2: Commonly used databases, providing information about AMPs. 
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Figure 2: Pie chart representing the ratio of AMPs isolated from 

different organisms. 

 

 
 

 

discovery and design [46]. Almaghrabi et al. [47] characterized 

thionin genes in Arabidopsis using in silico methods. Ramada 

et al. [48] developed a computer program named Kamal for the 

prediction of AMP sequences derived from internal sequences 

of plant proteins. In another report, Wang et al. [9] used a 

sequence alignment method for the prediction of AMPs. 

Additionally, the in silico approaches have also been 

successful in investigating the structure-function relationships 

of peptides used as antimicrobial agents. Porto and Franco [49] 

used ab initio method and comparative molecular modeling for 

the structure prediction of snakin-1. Melo et al. [50] predicted 

the structure and function of 2S albumin sequences 

characterizing its antimicrobial property. Recently, Shelenkov 

et al. [51] developed Cysmotif Searcher Pipeline to search and 

identify various AMPs in plant transcriptomes. Modern 

techniques, such as second-generation sequencing and 

peptidomic analysis, are commonly used for the analysis of 

AMP repertoire in insects [52,53] and other invertebrates. 

However, these methods fall short when applied to plants 

because of their extreme divergence. Moreover, bioinformatics 

tools are restricted to species whose "-Omic" data are 

available; otherwise, only heterology-based analysis is feasible 

[28]. More opportunities in the field need to be explored to 

design AMPs as there is only a little information available 

about the function and antimicrobial action of many peptides 

against target organisms. 

Plant AMPs as Therapeutics 

In the history of pharmacy, plant-derived products are known 

to play an important role in sustaining human health.  The use 

of medicinal plants to relieve illness occupies an important 

niche in modern medicine [54]. The expanding 

biotechnological epoch urges researchers to explore novel  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

antimicrobial drugs against dangerous pathogens infecting 

animals and plants. Also, the rising prevalence of multiple 

drug-resistant organisms is causing a clinical burden on  

researchers and pharmaceuticals. Therefore, the emergence of 

plant-based AMPs as novel potential antibiotic alternatives has 

drawn much attention towards their therapeutic use in human 

healthcare and agricultural industry.  

A considerable amount of losses in cultivated and stored crops 

occur due to the invasion of phytopathogens, affecting 

worldwide food distribution. To cope with this, crop protection 

relies mainly on chemical antimicrobials and pesticides, which 

increases production costs and causes environment pollution 

[22]. The topical application of AMPs is limited by higher 

production costs and decreased efficacy. One of the major 

prospective applications of AMPs is the use of genetic 

engineering to develop pathogen-resistant crops. Plant AMPs 

are encoded by small genes having conserved sequences, thus  

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3: List of different families of AMPs reported on some of the common plant species as updated in the PhytAMP 

database. 
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they can be feasibly used in transgenesis to increase production 

and enhance the specific activity of selected peptides [10]. 

Studies have demonstrated that several transgenic plants 

expressing AMPs can confer different degrees of protection 

against diseases. Recently, Ghag et al. [55] cloned Sm-AMP-

D, a defensin from chickweed, and expressed in transgenic 

banana plants, which showed high resistance to Fusarium 

oxysporum. Lacerda et al. [56] reported the expression of the 

defensin gene in transgenic Pichia pastoris, leading to 

enhanced resistance against obligate biotrophic fungi 

Fusarium tucumaniae and Colletotrichum gossypii var. Other 

scientists have also reported the expression of defensins in 

transgenic plants like tomato, tobacco, potato, and alfalfa, 

conferring resistance against fungal pathogens [57–59]. 

Similarly, thionins, cyclotides, protein transduction domains, 

and cell-penetrating peptides are other important peptides used 

for the development of transgenic plants. The success rate of 

transgenic technology using AMPs to improve disease 

resistance depends upon the recipient host as well as the source 

of the antimicrobial gene. Although the use of transgenic 

technology gives promising results, the overexpression of 

AMPs in plants by the use of constitutive promoters has an 

adverse effect on plant growth and development [60]. 

Unfortunately, commercial cultivars are unable to reach the 

market because of regulatory limitations and social concerns. 

Ongoing genetic improvement in plants may increase their 

pathogenic resistance and reduce crop losses in agriculture. 

Plant AMPs have also gained attention in human health since 

they display antimicrobial activity not only against plant 

pathogens but also against human pathogens. Besides, these 

peptides have also proven to be effective analgesics, 

immunomodulators, and in the treatment of neurological 

disorders. Some studies have reported antimicrobial activities 

of AMPs isolated from fruits, which can be used in the 

treatment of infectious diseases caused by Escherichia 

coli and Staphylococcus aureus [61]. Some plant defensins, 

such as the phaseococcin, sesquin, and lunatusin, are reported 

to exhibit inhibition towards HIV as they restrain the activity 

of the viral reverse transcriptase [62]. Several AMPs with anti-

infective activities have also been developed in order to 

investigate their antimicrobial mechanisms for therapeutic use 

[63]. Scientific reports describe different methods for 

producing AMPs, such as the isolation of the natural peptides 

from the part of the plant, where they are synthesized, but this 

method is limited because of the cost associated with the 

purification of these molecules in the active form. Also, the 

presence of these peptides in relatively low concentration 

limits their usage [27].  Another method makes use of chemical 

synthesis of peptides. The manipulation of chemical structure 

to create synthetic peptides represents a promising strategy for 

the development of AMPs, but constructing the correctly 

folded peptide showing functionality remains a major 

challenge for the researchers [54]. Recent years have witnessed 

the exploitation of the prokaryotic system (E. coli) for the 

expression of heterologous AMPs from plant sources. But 

there are several drawbacks associated with this technique like 

incorrect folding and interrupted post-translational 

modification in the prokaryotic system. The toxicity imposed 

by these peptides on host cells can be overcome by fusing 

peptides with different functional molecules for the 

development of a single compound exhibiting higher 

efficiency toward human pathogenic bacteria. Nowadays, the 

expression of these peptides in yeasts (Pichia pastoris) and 

plants (Pisum sativum, Arabidopsis) has been focused on 

improving their antimicrobial effectiveness [21].  

Despite the ongoing efforts, there is no AMP agent currently 

approved by the Food and Drug Administration (FDA). Most 

AMPs undergoing clinical trials fall apart because of their 

susceptibility towards proteases, short half-life, cytotoxic 

effects imposed during systemic administration, and rapid 

clearance and degradation when administered orally [64]. 

Another major obstacle associated with these peptides is the 

cost of production, which is estimated to be roughly $50–$400 

per 1 gram of amino acid when running commercial quantities. 

The stability of peptides can be improved by introducing 

unusual amino acids (mainly D-form amino acids) or 

modifying the terminal regions (acetylation or amidation) of 

peptides [65], but the synthesis of D-amino acids itself adds 

cost to the process. Alternatively, AMPs can be conjugated 

with various inorganic materials, such as silica, metal 

nanoparticles, carbon nanotubes, and polymers like 

poly(lactic-co-glycolic acid) (PLGA), polyethylene glycol 

(PEG), hydrogels, to enhance their stability and help in 

delivery into the host cells [64]. Conjugation of peptides with 

polymers increases viscosity in an aqueous medium, which in 

turn increases molecular weight. The use of efficient drug 

delivery systems, such as liposome encapsulation, can also 

prove to be effective for increasing stability and reducing the 

toxicity of these peptides, while the high production cost can 

be cut down by reducing the peptide size without losing 

activity [65]. Besides, in silico methods like sequence 

optimization of motifs, studying post-translational changes due 

to glycosylation can be used to produce tailored peptides with 

improved biological activity and production efficiency [66]. 

Advancement in drug delivery systems, use of nanotechnology 

for targeted therapy, exploration of expression systems can 

serve as promising alternatives for the development of AMPs 

that may substitute traditional antibiotics in the future.  

Conclusion 

The gigantic pool of plant AMPs having varied amino acid 

composition and diversified structures can exhibit potent 

broad-spectrum antimicrobial activities. The exhaustive 

genomic and proteomic data available for plant species has 

assisted in discovering AMPs encrypted in protein sequences 

followed by their expression and utility in constructing 

therapeutic drugs. Researchers have developed rapid screening 
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methods to build various databases that can provide updated 

information on these peptides. The increasing availability and 

use of innovative computer-assisted design strategies have 

considerable potential to boost the discovery of next-

generation therapeutic peptides. Also, understanding the key 

element of their structure and function opens new opportunities 

for the treatment of infections caused by numerous animal and 

plant pathogens. Several AMPs are currently undergoing 

clinical trials validating the therapeutic benefits of these novel 

candidates, promising market authorization of new AMP-

based drugs in the near future. Therefore, plant AMPs can 

serve as valuable natural alternatives to conventional 

antibiotics for curing human diseases and protect plants used 

in agriculture, thus increasing crop yields.  
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