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Over the last century, the vast majority of drug discovery projects have focused on protein
targets. Although RNA has long been recognized as a central biomolecule, it has only recently
gained increasing attention as a therapeutic target. Over the last decade, advances in RNA
biology and RNA-targeted strategies have expanded the potential druggable target space,
positioning RNA as an increasingly attractive biomolecular target." As an example,
aminoglycosides (figure 1) are one of the best-known families of antibiotics that directly target
bacterial rRNA. Despite their efficacy, the use of aminoglycosides is often limited to certain
severe infections due to their nephrotoxicity and ototoxicity.? Moreover, their activity can be
compromised by bacterial resistance mechanisms, notably through the production of
aminoglycoside-modifying enzymes (AMEs).2 In silico approaches for drug discovery have
been extensively developed for protein targets, and most available tools are optimized for
amino acid-based systems. In contrast, RNA presents distinct structural and physicochemical
features, raising the question of how well current computational tools are adapted to ribonucleic
acid systems. In this context, computational tools offer promising opportunities for the
prediction and optimization of RNA-targeting antibiotics such as aminoglycosides.* In
particular, molecular docking and simulation approaches could support aminoglycoside
optimization by (1) assessing the propensity of derivatives to be inactivated by AMEs, and (2)
predicting or generating compounds with improved binding to the bacterial rRNA A-site.
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Figure 1: Chemical structures of neomycin B and kanamycin A, representative examples of aminoglycosides of different sizes,
together with neamine, which corresponds to a minimal structural motif of these aminoglycosides.
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