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Structure-Function Relationship of Cardiac Myocyte’s Calcium Channel in Health and Disease

Parisa Asghari, Saba Shahrasebi, David Scriven, Edwin D.W. Moore
Malfunction of the type 2 Ryanodine Receptor (RyR2) has been implicated in heart failure, and mutations have been shown to lead to stress-induced cardiac arrhythmias and sudden cardiac death. Recently we discovered that RyR2 channels in cardiac myocytes are mobile and can interact with their neighbours in multiple ways. Furthermore using correlation microscopy (CLEM) we discovered that such interactions are highly dynamic and dependent on post-translational modifications such as phosphorylation and ligands. Importantly, our data indicates there is a high correlation between  Ca2+ spark frequency and the tetramers’ relative positions; side by side tetramers are the least active. It is well known that hyperphosphorylation is one of the main contributing factors of RyR2 Ca2+ leak in heart failure.  70 residues have been reported as potential phosphorylation sites for RyR2. Regardless of conflicting findings of the function of some of these sites, a universal agreement is that phosphorylation of these residues results in increased RyR2 calcium release. We have shown that activating phosphorylation kinases in myocytes can rearrange RyR2, increase their activity and change their clustering properties, so it is important to know which residues are required for these rearrangments. To investigate that, we used 3D dual tilt electron tomography of RyR2 junctions in transgenic mice and examined them in their normal and hyperphosphorylated state. Our observations indicated that some of the residues have a major role in rearrangment of the RyR2 tetramers in response to phosphorylation. These findings provide intriguing insights into the mechanism which may control RyR2 function in response to phosphorylation.
Biography

Parisa Asghari has completed her PhD (2014) and postdoctoral studies in The University of British Columbia, Canada. Currenely she is a Research Associate (Faculty) at UBC Cardiovascular Research Group. Her research has enhanced our understaning of a complex calcium channel that controls hearts contraction. The list of her publications can be found here. 

Presenting author details 
Full name: Parisa Asghari
Contact number: parisa.asghari@ubc.ca
Twitter account: @ParisaAsghari1
Linked In account: https://www.linkedin.com/in/parisa-asghari-9ba964a/
Session name/ number: Track 3
Category: (Oral presentation/ Poster presentation)

