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Antimicrobial resistance among ESKAPE pathogens undermines current therapies and demands an 

integrated discovery pipeline that combines molecular epidemiology, precision genome mining, tailored 

synthetic chemistry and novel target exploration. In Mexico, high-resolution genomic surveillance and 

bioinformatics have charted the spread and diversity of multidrug-resistant Escherichia coli, Klebsiella 

pneumoniae and Acinetobacter baumannii, guiding prioritization of biosynthetic gene clusters for 

experimental validation [1]. Leveraging genome-derived leads, heterologous expression and chemical 

characterization of novel antimicrobial peptides such as clostrisin and cellulosin have further expanded 

our arsenal of secondary metabolites [2]. Breakthroughs in targeting the respiratory chain across 

bacteria, fungi and parasites exploit conserved energy-metabolism vulnerabilities and open new 

therapeutic avenues beyond conventional mechanisms [3]. Combined with high-resolution resistome, 

virulome and mobilome mapping, this framework also pinpoints environmental hotspots—like volcanos 

and Yucatán cenotes—that harbor plasmid-mediated quinolone and carbapenemase genes, 

underscoring the need for One Health strategies to anticipate emergent resistance. The reintegration of 

ancient natural-product libraries complements modern discovery by revealing structurally novel scaffolds 

with historical efficacy, while innovative delivery platforms such as electrospun lysine-polypeptide 

meshes optimize stability and localized activity of peptide therapeutics. Together, these multidisciplinary 

advances—from in silico predictions to preclinical evaluation—form a robust roadmap for translating 

genomic insights and chemical innovation into next-generation antimicrobials capable of outpacing the 

evolving threat of resistance. 
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