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KCNE3 is a single transmembrane accessory protein that modulates the voltage-gated potassium ion channel, KCNQ1. KCNE3 is expressed in the colon, small intestine, specific types of cells in the stomach, and all regions of the human heart. Hereditary mutations on this protein are linked to several diseases like Long-QT syndrome, Atrial fibrillation, Manière’s disease, etc. Information on this protein is limited, but the potential association with disease amplifies the importance of studying the properties of this transmembrane protein. So far, some studies have been done in micelles and isotropic bicelles, giving us insight into its function. However, these studies have not been performed in their native membrane environments which implies the potential for limited characterization. This study seeks to probe structural and dynamic properties of KCNE3 in its native environment. It also seeks to compare the backbone fluctuation of different sections of KCNE3 in lipid bilayers through route mean square deviation (RMSD) within the transmembrane domain and the extracellular domain of KCNE3. To achieve this, we have optimized sample preparation for successful overexpression, purification, MTSL spin labeling, and incorporation of KCNE3 into POPC/POPG liposomes and performed CW-EPR experiments. Our initial CW-EPR spectral line shape analysis and molecular dynamics simulation data suggest slower motion of the protein in a lipid bilayer environment when compared to micelles. It also suggested that the spin label sidechain motion of transmembrane domain of KCNE3 is restricted when compared to that in extracellular region of KCNE3 which is consistent with previous structural studies.
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