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Abstract: Cyclic diguanosine monophosphate (c-di-GMP) is a ubiquitous nucleotide second messenger present in a wide
variety of bacteria. It regulates many important bacterial physiological functions such as biofilm formation, motility,
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adhesion, virulence and extracellular polysaccharide synthesis. It binds with many different proteins or RNA receptors, one
of which is called riboswitch that is usually located at the 5'-untranslational region (5-UTR) in some mRNA. Riboswitch
usually comprises a specific ligand-binding (sensor) domain (named aptamer domain, AD), as well as a variable domain,
termed expression platform (EP), to regulate expression of downstream coding sequences. When a specific metabolite
concentration exceeds its threshold level, it will bind to its cognate riboswitch receptor to induce a conformational change
of 5-UTR, leading to modulation of downstream gene expression. Two classes of c-di-GMP-binding riboswitches
(c-di-GMP-1 and c-di-GMP-II) have been discovered that bind with this second messenger with high affinity to regulate
diverse downstream genes, underscoring the importance of this unique RNA receptor in this pathway. Class 1 c-di-GMP
riboswitches are present in a wide variety of bacteria, and are most common in the phyla Firmicutes and Proteobacteria,
while class II c¢c-di-GMP riboswitches typically function as allosteric ribozymes, binding to c-di-GMP to induce folding
changes at atypical splicing site junctions to modulate downstream gene expression. This review introduces the discovery,
classification, function, and also the affected downstream genes of c-di-GMP riboswitches.

Keywords: nucleotide second messenger, c-di-GMP, riboswitch, gene regulation
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