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In the last decade, multidrug and particularly the extended drug resistances have become a serious threat to public health worldwide 
[1]. The constantly rising number of reports on multidrug and extended resistances in a wide variety of human pathogenic bacterial 
strains reinforces the urgent need for the rapid development of new antibacterial drugs [2]. Therefore, we need to invent novel strategies 
for antibacterial drug development that are faster and more productive than the existing ones based on small molecules. To achieve this, 
we may need to employ new molecular targets and novel mechanisms of drug action. Promising new antibacterial drug targets are vari-
ous functional RNAs such as ribozymes and riboswitches, which are essential parts of the DNA-RNA-protein machinery [3]. In contrast 
to proteins that are usually targeted by small molecules using their 3D-structures only, the functional RNAs such as riboswitches can be 
targeted not only by small molecules based on their 3D-structures but also with antisense oligonucleotides (ASOs) using their primary 
sequences. This provides a variety of methods and approaches in the search for novel therapeutics when targeting bacterial riboswitches 
[4,5]. They are usually found in the 5’- untranslated region (UTR) of the bacterial mRNA where they sense the presence of specific me-
tabolites or ions. Currently, there are nearly 40 different classes of riboswitches that are classified based on the structure and specificity of 
their aptamer domains, which bind to a specific metabolite. Because of the specific binding, the riboswitches usually go under conforma-
tional changes and regulate the gene expression via two main mechanisms, namely, transcriptional termination and prevention of trans-
lation. Some of the riboswitch classes are widely distributed throughout the organisms such as TPP, AdoCbl, SAM-I/SAM-IV, C-di-GMP-I, 
and Glycine, while others are more narrowly distributed - Moco, SAH, Mg2+, guanidine-II and NiCo. Depending on the pathogenic resistant 
bacteria of interest, researchers can choose among various riboswitch classes and target a conservative sequence (motif) that is found 
either in many or only in one bacterium. Bioinformatics analyses can easily predict the secondary structure of the mRNA, which will be 
further helpful for the design of the novel antibacterial drug candidates based on various types of ASOs by choosing an unpaired target 
sequence that is not present in the human genome. To facilitate the bacterium penetration ASOs are usually attached to cell-penetrating 
oligopeptides. There are three different generations of ASOs, each of which has different types of chemical modifications and therefore, 
different biochemical and pharmacokinetic properties. Thus, functional RNAs are versatile drug targets that can be inhibited not only by 
small molecules but also by ASOs, which can significantly speed up the process of antibacterial drug discovery.

Acknowledgments

This research was funded by grants DN13/14/20.12.2017 and KP-06-H31/18/13.12.2019 awarded by the Bulgarian National Science 
Fund (BNSF).

Bibliography

1. Aslam B., et al. “Antibiotic resistance: a rundown of a global crisis”. Infection and Drug Resistance 11 (2018): 1645-1658.

2. McCoy LS., et al. “Antibiotics that target protein synthesis”. Wiley Interdisciplinary Reviews: RNA 2.2 (2011): 209-232.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6188119/
https://pubmed.ncbi.nlm.nih.gov/21957007/


Citation: Katya B Popova and Robert Penchovsky. “Why Some Functional RNAs Such as Bacterial Riboswitches are Versatile Targets for 
Antibacterial Drug Discovery?”. EC Microbiology 17.1 (2021): 54-55.

Why Some Functional RNAs Such as Bacterial Riboswitches are Versatile Targets for Antibacterial Drug Discovery?

55

3. Martina T., et al. “Clinical Trials of Functional Nucleic Acids: Antisense Oligonucleotides and Aptamers”. International Journal of Bio-
medical and Clinical Engineering (IJBCE) 7.2 (2018): 46-60.

4. McCown PJ., et al. “Riboswitch diversity and distribution”. RNA 23.7 (2017): 995-1011.

5. Pavlova N., et al. “Riboswitch distribution, structure, and function in bacteria”. Gene 708 (2019): 38-48.

Volume 17 Issue 1 January 2021
©All rights reserved by Katya B Popova and Robert Penchovsky.

https://www.igi-global.com/article/clinical-trials-of-functional-nucleic-acids/204400
https://www.igi-global.com/article/clinical-trials-of-functional-nucleic-acids/204400
https://rnajournal.cshlp.org/content/23/7/995.full
https://www.sciencedirect.com/science/article/abs/pii/S0378111919304998

