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Abstract

Small regulatory RNAs (sRNAs) have emerged as critical regulators of gene expression in
response to environmental stress in bacteria. This study investigates the role of SRNAs in the
extremophilic bacterium Deinococcus radiodurans, particularly in regulating manganese (Mn)
homeostasis under stress conditions. D. radiodurans is known for its exceptional resistance to
ionizing radiation and desiccation, largely attributed to its ability to maintain Mn (II)
homeostasis. However, the molecular mechanisms driving this regulation remain largely
unexplored.

Through RNA-sequencing (RNA-seq), we identified a set of SRNAs responsive to Mn stress,
which were further characterized by gene knockout and overexpression strategies. Our
analysis revealed that these SRNAs regulate key genes involved in Mn transport and oxidative
stress response. The use of binding assays and in vitro transcription provided mechanistic
insights into the RNA-RNA interactions involved in this regulation. Additionally, RT-qPCR
and Northern blotting confirmed the differential expression of these SRNAs under varying Mn

concentrations.

This study highlights the significance of sRNAs in the adaptive stress response of D.
radiodurans, with potential implications for understanding Mn homeostasis in other
extremophiles. The findings contribute to a deeper understanding of the role of post-
transcriptional regulation in microbial stress responses, offering new perspectives on the

resilience mechanisms of extremophilic organisms.
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