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Abstract

Ca2+ activated signaling pathways coordinate contraction in the heart, but these pathways cause disease upon excessive activation.  Intracellular Ca2+ activates the multifunctional Ca2+ and calmodulin dependent protein kinase II (CaMKII) and activated CaMKII increases Ca2+ entry, by a feed-forward process, through voltage-gated (CaV1.2) Ca2+ channels in cardiac myocytes.  Timothy Syndrome an autosomal dominant, monogenic disease that induces cellular Ca2+ overload in cardiomyocytes, due to a loss of voltage dependent inactivation of ICa.  Based on the proarrhythmic properties of CaMKII, I hypothesized that excess ICa in Timothy Syndrome would activate CaMKII and that CaMKII would serve as a positive feedback and proarrhythmic signal. A ventricular myocyte model of TS showed significant increases in CaMKII activity and a cellular proarrhythmic phenotype that included action potential prolongation, increased ICa facilitation and afterdepolarizations.  A highly specific CaMKII inhibitor, and not an inactive control peptide, reversed the dynamic ICa facilitation increases, normalized the action potential duration and prevented afterdepolarizations in TS ventricular myocytes. The ability of CaMKII to phosphorylate the CaV1.2 C-terminus was also examined.




Show full item record





Files in this item





[image: Icon] 





	Name:
	Thiel-1106.pdf
	Size:
	9.385Mb
	Format:
	PDF





View/Open











This item appears in the following collection(s): 


	
Electronic Theses and Dissertations



























Connect with Vanderbilt Libraries


	


	


	


	


	


	


	













Your Vanderbilt

	
Alumni

	
Current Students

	
Faculty & Staff

	
International Students

	
Media

	
Parents & Family

	
Prospective Students

	
Researchers

	
Sports Fans

	
Visitors & Neighbors






Support the Jean and Alexander Heard Libraries



[image: Support the Library...Give Now]


Gifts to the Libraries support the learning and research needs of the entire Vanderbilt community. Learn more about giving to the Libraries.





Become a Friend of the Libraries   






Quick Links

	
Hours

	
About

	
Employment

	
Staff Directory

	
Accessibility Services

	
Contact

	
Vanderbilt Home

	
Privacy Policy










