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     Currently one of the greatest challenges to human health is the growing emergence of antimicrobial resistance (AMR). 

Antimicrobial peptides (AMPs) are essential components in innate immunity and have recently gained considerable 

interest as novel antibiotics due to their potent antimicrobial activities against bacteria, viruses, and cancer [1]. AMPs are 

classified into families and subfamilies based on distinct physiochemical features such as amino acid composition and 

secondary structure. In recent years, the implementation of computational models has aided in the classification of AMPs 

prior to experimental designs. Such models, can aid in identifying key features that discriminate AMPs families from 

each other, assisting in the isolation and purification of novel AMPs. 

     In this study, we investigated the frequency distributions of amino acid residues and the key biochemical 

properties of the 21 most studied AMP families. While most studies to date have either focused on specific AMP families 

or properties common to all AMPs, this investigation analysed the frequency distributions and key properties of each 

AMP family and the aggregated frequencies of all families. We also benchmarked each of these frequency distributions 

against the full curated reference set of the UniProt database of 565,928 sequences. The results from this study, indicate 

that many of the commonly cited characteristics of AMPs are not universal. Properties such as, amino acid composition 

vary widely between the different families and some amino acids appear with far greater frequency in specific families 

than across the full spectrum of AMPs. The analysis also identified biochemical properties that have not been reported to 

date, including partition coefficients and the weight positions of secondary structures, such as alpha helix, beta sheet and 

coil. 

 
[1] Zasloff, M.: Antimicrobial peptides of multicellular organisms. Nature, 415(6870), p.389, (2002)  
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