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Abstract

GABA functions as the primary inhibitory neurotransmitter in the mammalian brain.  In hippocampus, GABA serves multiple roles during development and throughout adulthood, which include: 1) orchestrate synapse maturation and synaptogenesis, 2)
maintain inhibitory synaptic transmission, and 3) regulate the excitability and synchronize the neuronal output of principal neurons. Because normal brain function requires intact inhibitory synaptic transmission, interneurons must possess mechanisms to adapt synaptic GABA during a wide range of activity states. I hypothesized that one effective mechanism may involve regulating GABA synthesis and vesicular GABA content through modulating the supply of glutamine, an indirect GABAergic metabolic precursor, by System A glutamine transporters. In addition, because GABA serves critical roles during early hippocampal development we hypothesized that the role of
System A transporters at inhibitory synapses also may be developmentlally regulated.  Therefore, this dissertation explored if modulation of System A surface activity dynamically regulated GABA synthesis and inhibitory synaptic transmission in response to changing developmental and neuronal activity states. Using electrophysiology in hippocampal slices in conjunction with protein expression studies and uptake assays in synaptosomes, I demonstrate that System A transporters serve both a constitutive and activity-dependent role in modulating vesicular GABA content and inhibitory synaptic strength. Synaptic depolarization up-regulates the surface activity of System A transporters and thus induces an increase in vesicular GABA content in both immature and mature hippocampus. However, because System A’s basal uptake activity and therefore its constitutive contribution to vesicular GABA content diminishes over the first two postnatal weeks, its role in mature hippocampus is only manifest in an activity-dependent manner. Furthermore, my results support that these constitutive and activitydependent roles are likely mediated by the SNAT1 subtype of System A transporters.  Therefore, my findings strongly support the hypothesis that the surface activity of SNAT1, regulated both by depolarization and by developmental cues, is the key component in a novel mechanism to dynamically link metabolic demand for GABA with vesicular GABA content and inhibitory synaptic strength.




Show full item record





Files in this item





[image: Icon] 





	Name:
	MollyBrownThesisMay2010.pdf
	Size:
	9.851Mb
	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










