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  CMOP Undergraduate Intern Mentoring Opportunity

Deadline:  March 27, 2009
Selections Announced:  April 3, 2009
Name/Title/Institution(s) of senior mentor(s): Brad Tebo, EBS Division Head, EBS

Name/Title/Institution(s) of frontline mentor(s): Kati Geszvain, Senior Research Associate, EBS
Project Title:  Regulation of Mn oxidation in Pseudomonas putida GB-1.

Context for Project:  

Bacterial manganese (II) oxidation has a profound impact on biogeochemical cycling of Mn, as well as on the availability of the trace metals adsorbed to the surfaces of solid Mn (III, IV) oxides.  To begin to understand at the molecular level how and why bacteria oxidize Mn, the Tebo lab employs the genetically tractable Mn oxidizing bacterium Pseudomonas putida GB-1.  
Brief Description.  
Previous work in the Tebo group suggests that regulation of Mn oxidation is coupled to regulation of flagellar synthesis: disruption of flagellar regulators resulted in increased Mn oxidation.  For this project, we propose to expand on these initial observations by performing a large scale screen of random transposon insertion mutations for those that result in increased Mn oxidation.  The increased oxidation mutants will be further characterized for their effect on motility and their ability to oxidize Mn under conditions where oxidation is normally inhibited (e.g. rich media).   Finally, the location of the transposon insertions will be mapped.
Proposed Outcomes/Broader Impact: 
This genetic screen will help to elucidate the connection between flagellar regulation and Mn oxidation by uncovering more regulatory genes that affect both phenotypes.  It may also identify mutations that affect only Mn oxidation and those that widen the conditions under which Mn oxidation can occur.  Thus, this project will allow us to begin to piece together the complex web of regulatory proteins that control Mn oxidation in P. putida GB-1.
Proposed timeline (within a 10 week span):
Transposon mutagenesis – 2 weeks

Screen for increased Mn oxidation – 2 weeks

Assess the effect of increased oxidation mutations on motility and oxidation on rich media – 1 week

Mapping the location of transposon insertions – 3-4 weeks
If there is time remaining at the end of the summer, we will construct plasmids for complementation of key mutants.

Intern academic experience and skill set should include:  
I would prefer to work with a biology major that has an emphasis on Genetics or molecular biology.  This project is fairly flexible, with approaches that can be tailored to the experience of the student; therefore I would be willing to work with a younger student.
