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Abstract: In the last two decades many reports have addressed the application of artificial intelligence
(AD) in the search and design of antimicrobial peptides (AMPs). Al has been represented by machine
learning (ML) algorithms that use sequence-based features for the discovery of new peptidic scaffolds
with promising biological activity. From Al perspective, evolutionary algorithms have been also applied
to the rational generation of peptide libraries aimed at the optimization/design of AMPs. However, the
literature has scarcely dedicated to other emerging non-conventional in silico approaches for the
search/design of such bioactive peptides. Thus, the first motivation here is to bring up some non-standard
peptide features that have been used to build classical ML predictive models. Secondly, it is valuable to
highlight emerging ML algorithms and alternative computational tools to predict/design AMPs as well
as to explore their chemical space. Another point worthy of mention is the recent application of
evolutionary algorithms that actually simulate sequence evolution to both the generation of diversity-
oriented peptide libraries and the optimization of hit peptides. Last but not least, included here some new
considerations in proteogenomic analyses currently incorporated into the computational workflow for
unravelling AMPs in natural sources (https://doi.org/10.3390/antibiotics11070936).

The main bibliographic sources used in this paper are listed below [1-10].

References

1. Murray, C.J.; Ikuta, K.S.; Sharara, F.; Swetschinski, L.; Aguilar, G.R.; Gray, A.; Han, C.; Bisignano, C.; Rao, P.;
Wool, E.; et al. Global burden of bacterial antimicrobial resistance in 2019: A systematic analysis. Lancet 2022,
399, 629-655.

2. Porto, W.F.; Pires, A.S.; Franco, O.L. Computational tools for exploring sequence databases as a resource for
antimicrobial peptides. Biotechnol. Adv. 2017, 35, 337-349.

3. Xu,J;Li F.; Leier, A.; Xiang, D.; Shen, H.-H.; Lago, T.T.M.; Li, J.; Yu, D.-J.; Song, J. Comprehensive assessment
of machine learning-based methods for predicting antimicrobial peptides. Briefings Bioinform. 2021, 22, bbab083

4. Boone, K.; Camarda, K.; Spencer, P.; Tamerler, C. Antimicrobial peptide similarity and classification through rough
set theory using physicochemical boundaries. BMC Bioinform. 2018, 19, 1-10.



MOL2NET, 2022, 7, ISSN: 2624-5078 3
https://mol2net-07.sciforum.net/

5.

10.

Chharia, A.; Upadhyay, R.; Kumar, V. Novel fuzzy approach to Antimicrobial Peptide Activity Prediction: A tale
of limited and imbalanced data that models won’t hear; 2021. In Proceedings of the NeurIPS 2021 AI for Science
Workshop, Vancouver, BC, Canada, 13 December 2021.

Pinacho-Castellanos, S.A.; Garcia-Jacas, C.R.; Gilson, M.K.; Brizuela, C.A. Alignment-Free Antimicrobial Peptide
Predictors: Improving Performance by a Thorough Analysis of the Largest Available Data Set. J. Chem. Inf. Model.
2021, 61, 3141-3157.

Aguilera-Mendoza, L.; Marrero-Ponce, Y.; Garcia-Jacas, C.R.; Chavez, E.; Beltran, J.A.; Guillen-Ramirez, H.A.;
Brizuela, C.A. Automatic construction of molecular similarity networks for visual graph mining in chemical space
of bioactive peptides: An unsupervised learning approach. Sci. Rep. 2020, 10, 1-23.

Romero, M.; Marrero-Ponce, Y.; Rodriguez, H.; Agiiero-Chapin, G.; Antunes, A.; Aguilera-Mendoza, L.; Martinez-
Rios, F. A Novel Network Science and Similarity-Searching-Based Approach for Discovering Potential Tumor-
Homing Peptides from Antimicrobials. Antibiotics 2022, 11, 401.

Ruiz-Blanco, Y.B.; Avila-Barrientos, L.P.; Hernandez-Garcia, E.; Antunes, A.; Agiiero-Chapin, G.; Garcia-
Hernandez, E. Engineer- ing protein fragments via evolutionary and protein—protein interaction algorithms: De novo
design of peptide inhibitors for F Fi1-ATP synthase. FEBS Lett. 2020, 595, 183—194.

Almeida, D.; Dominguez-Pérez, D.; Matos, A.; Agiiero-Chapin, G.; Osério, H.; Vasconcelos, V.; Campos, A.;
Antunes, A. Putative Antimicrobial Peptides of the Posterior Salivary Glands from the Cephalopod Octopus vulgaris
Revealed by Exploring a Composite Protein Database. Antibiotics 2020, 9, 757.



