IEH Undergraduate Intern Mentoring Opportunity

Deadline:  March 14, 2014

Name/Title/Institution(s) of senior mentor(s): Bradley Tebo, Professor and Division Head, Division of Environmental and Biomolecular Systems, Oregon and Health Sciences University.
Name/Title/Institution(s) of frontline mentor(s): Matthew Jones, post-doctoral researcher. Affiliated to both the Division of Environmental and Biomolecular Systems (EBS) and the Centre for Coastal Margin Observation and Prediction (CMOP), Oregon and Health Sciences University.

Project Title: Microbes, Manganese and Oxygen:  Tools to unweave the web.

Context for Project: CMOP: This work fits directly into CMOP initiative III, assessing biogeochemical and microbial contributions and controls of lateral bays on the estuarine environment. The student will initially develop and assess techniques for measuring superoxide and hydrogen peroxide within environmental and culture samples. These measurements will be made in conjunction with manganese II, III and IV measurements made in the dissolved and particulate phases. Changes in concentration between the manganese and oxygen species will allow development of a kinetic model to enable understanding of the manganese cycle.

Brief Description. Bacterial interactions in the environmental manganese cycle are intriguing. Oxidation of dissolved Mn(II) through Mn(III) to Mn(IV) is thermodynamically slow (Diem and Stumm, 1984). During manganese oxidation organic ligands, similar to siderophores, are known to complex Mn(III) (Parker et al. 2004). Known complexes of Mn(III) act as superoxide dismutase mimics (Faulkner et al. 1993), resulting in the formation of hydrogen peroxide. The formation and presence of Mn(IV)O2 is suggestive of a bacterial role controlling this oxidative process (for example: Hastings & Emerson 1986, Tebo et al. 1997, Morgan 2000). To complete the cycle, MnOx catalysis the oxidation of hydrogen peroxide to water and oxygen. Understanding how the manganese cycle aids bacteria in limiting the effect of harmful reactive oxygen species, superoxide and hydrogen peroxide, is important in understanding the biogeochemical cycles of both oxygen and manganese. To fully assess these reactive oxygen species robust, sensitive and selective analytical tools are required to measure them from within complex samples. This project aims to produce a specific analytical tool set that reflects the need to measure superoxide and hydrogen peroxide under controlled culturing conditions.
Proposed Outcomes/Broader Impact: This work will improve our understanding of the role of biology, specifically microbial populations, play in the biogeochemical cycle of manganese.
Proposed timeline (within a 10 week span): Week one and two, laboratory familiarization and training on microbial culturing techniques, analytical systems and some background reading. Weeks three and four, begin trialing techniques for reactive oxygen species whilst enhancing skills in microbial culturing. Week five and six, trial secondary techniques for reactive oxygen species measurements.  Week seven and eight apply techniques to microbial cultures containing manganese. Week nine, collate results and compare to online literature. Week 10 develop a graphical model for manganese and reactive oxygen species cycling as influenced by microbial populations and present work.
Intern academic experience and skill set should include: Students should preferably be from a physical geography / limnology / oceanography or environmental science major, however chemists or biologist (microbiology) or a mixture of the two are also of much interest. The project requires a junior or senior year student as the frontline mentor (myself) will be away on research cruises for up to two weeks at a time.
