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Abstract

The objective of this research was to examine the FosX class of metalloenzymes utilized by pathogenic microorganisms for resistance to the antibiotic fosfomycin. Fosfomycin is an extremely stable natural product produced by strains of soil-dwelling Streptomyces and possesses desirable pharmacological properties. Unfortunately, the existence of fosfomycin-inactivating enzymes endangers the clinical value of this drug. Present research focuses on mechanistic and structural characterization of fosfomycin-inactivating enzymes from the FosA, FosB, and FosX classes of fosfomycin resistance proteins. The well characterized FosA proteins possess robust catalytic activity while the FosB and FosX proteins show significantly less catalytic ability.  The FosA and FosB enzymes are thiol-transferases that inactivate fosfomycin through conjugation with glutathione and cysteine, respectively. The more distantly related enzymes of the FosX class, however, catalyze the hydrolysis of fosfomycin. 
     Comparison of FosX proteins from diverse microorganisms reveals a range of catalytic activity, catalytic promiscuity, and ability to confer resistance to fosfomycin in a model organism (E. coli). Critical issues that were addressed in this research included determination of enzyme activity both in vitro and in the biological setting of E. coli, determination of metal binding kinetics, and elucidation of catalytically important resdiues through site-directed mutagenesis studies.  Although it is beyond the capacity of this research, elucidation of the molecular basis of resistance will aid the development of inhibitors for these antibiotic-inactivating enzymes.




Show full item record





Files in this item





[image: Icon] 





	Name:
	LABthesis.pdf
	Size:
	12.23Mb
	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










