Title: Functional Modulation of ATP-SENSITIVE POTASSIUM CHANNELS By Nitric Oxide via intracellular signaling
Vital in the adaptive response to (patho)physiological stress, the ATP-sensitive potassium (KATP) channel functions as a high-fidelity metabolic sensor which couples intracellular metabolic state to membrane excitability.  The gaseous messenger nitric oxide (NO) has a fundamental biological role in protecting the heart against ischemia-reperfusion injury.  It has been suggested that NO shortens action potential duration and increases maximum diastolic potential in the heart, by activating sarcolemmal KATP (sarcKATP) channels; however, the underlying mechanism remains poorly understood.  In this talk I will present findings obtained from our recent studies designed to delineate the intracellular signaling mechanism responsible for NO modulation of ventricular sarcKATP channels.  Single-channel patch-clamp recordings were performed in combination with pharmacological and biochemical approaches, using transfected human embryonic kidney (HEK)293 cells and ventricular cardiomyocytes freshly isolated from adult rabbits as well as from CaMKII( gene-null and wild-type mice as cell models.  Specifically, the involvement of soluble guanylyl cyclase (sGC), cGMP-dependent protein kinase (PKG), reactive oxygen species (ROS), hydrogen peroxide (H2O2), calmodulin, calcium/calmodulin-dependent protein kinase II (CaMKII), and extracellular signal-regulated protein kinase (ERK)1/2 of the mitogen-activated protein kinase (MAPK) family in NO signal transduction was investigated.  Our findings revealed that NO induction stimulates ventricular sarcKATP channels via a novel sGC/cGMP/PKG/ROS(H2O2)/ERK1/2/calmodulin/CaMKII (CaMKII( isoform in particular) signaling pathway that alters the open and closed properties of the channel, enhancing channel activity.  This pathway may contribute to regulation of cardiac excitability and cytoprotection against ischemia-reperfusion injury, in part, by opening myocardial sarcKATP channels.  
