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Abstract

The progression of science and medicine is often predicated by advancements in technology. Particularly, automation has played a large role in many of these technological advancements, allowing for progress to occur at a more rapid pace. For example, high impact technological driving forces, such as gene sequencing, microarray technology, and high-throughput screening, have led to a genomic revolution that has fueled not only the mapping of the human genome, but also drug discovery, epigenetics, biomarker discovery, systems biology and basic science research as a whole. As popularity in approaching scientific issues from a systems biology perspective continues to grow, the need for new tools capable of rapidly producing data has become evident. The development of technology platforms for complex biological studies will be twofold. The first, a platform for assessing the metabolic state of a population of cells under highly controllable environmental parameters, could provide significant insight regarding the underlying biological phenomenon, leading to potential advancement in both clinical and academic systems biology research. This platform is comprised of the Vanderbilt Institute for Integrative Biosystems Research and Education Multitrap Nanophysiometer paired with a solid phase extraction desalter, and an Ion Mobility-Mass Spectrometer. Naïve and cocaine-experienced T cell metabolism of cocaine is used for an inaugural biological test system to confirm the capability of the platform, highlight its potential for metabolite discovery applications, and to explore immunological memory of T cell drug exposure. The second technology framework developed will be for the generation and receiving of oscillatory chemical signals and will consist of parallel Rotary Planar Peristaltic Micropumps for the generation of sinusoidal concentrations of chemical signals, a microfluidic mixer for the combination the oscillatory signals, the Continuous Flow Photometer for the collection of light as a reaction product, and data analysis techniques for describing the frequency domain of the raw data. This framework stands to provide unique information regarding nonlinear reaction dynamics and is transferrable to more complex biochemical signaling pathways.




Show full item record





Files in this item





[image: Icon] 





	Name:
	Marasco.pdf
	Size:
	12.06Mb
	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










