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Inwardly rectifying potassium (Kir) channels is responsible for maintaining cellular membrane
potential hence play an important role in cardiac repolarization and epithelial transport. The channel is
comprised of 7 family members that form a homo- or hetero-tetrameric structure on the plasma
membrane. Amino acid sequence of the protein possesses two transmembrane, two cytoplasmic (N-,
and C-terminal) and an extracellular K+-selectivity filter. Within the Kir channel family, some Kir
channels are strong inward rectifiers like the cardiac Kir2.1 channel, and others are weak inward
rectifiers as the Kir7.1 channel in the retina we study in the lab. Heritable Kir7.1 mutations cause
childhood blindness, and we are interested in a novel single amino acid change at position 153. At
this position, a hydrophilic amino acid threonine is replaced with a hydrophobic amino acid isoleucine.
Because the amino acid 153 is within the second transmembrane domain, we speculate that T153I
mutation alters protein lipid interaction within the membrane milieu. Interestingly, we found through
bioinformatic analysis that Kir7.1 T153 is highly conserved within species and among the Kir
subfamily, except a few which have an isoleucine. Thus, we reason that the Kir7.1 T153 has
functional significance that might determine channel’s biophysical properties. We would like to use
imaging, electrophysiology, and biochemistry to solve the structure function relationship of this
disease mutation and determine its correlation to other Kir channels.
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