STRUCTURAL ANALYSIS OF OAZ RNA FROM HOMO SAPIENS
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Riboswitches are segments of non-coding RNA found in the 5’ untranslated region of messenger RNA that influence the expression of a downstream gene when bound to cellular metabolites. Binding of a metabolite induces conformational changes and directly regulates gene expression via alterations in downstream transcription, translation, or RNA processing machinery. While most riboswitch regulatory elements have been identified in bacteria, eukaryotic riboswitch behavior implicated in the biosynthesis of polyamines remains largely uninvestigated. Polyamines are organic compounds that are pervasive in living cells and are vital for many cellular processes, such as growth, survival, and differentiation. Furthermore, they can act as ligands in their interactions with DNA, RNA, and proteins to influence cell maturation. Thus, further research investigating the role of riboswitches as regulatory elements and their specificity for ligands is imperative as it will enhance the ability to utilize riboswitches for applications in medical therapeutics for various diseases, such as cancer. One such potential eukaryotic riboswitch that is highly conserved and preserved in multiple organisms is the Ornithine Decarboxylase Antizyme RNA (OAZ RNA). Recent studies from Dr. Soukup’s lab suggest strong evidence for a potential riboswitch in human OAZ RNA through analysis of riboswitch-ligand interactions and conformational changes. The focus of my project is to further investigate the interactions between OAZ RNA from Homo sapiens and varying concentrations of polyamines, specifically with regards to conformational changes and eventual gene expression. In-line probing (ILP) is the central assay used to analyze these structural interactions. Specifically, this assay can elucidate whether the OAZ RNA exhibits one of the three key characteristics of riboswitches—conformational changes induced by ligand binding—by utilizing varying concentrations and types of polyamines. Thus, this research project aims to explore the importance and relevance of interactions between riboswitches and polyamines in humans, thereby contributing to both the scientific and medical communities.

