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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):

Margo Haygood, Professor, OHSU
Name/Title/Institution(s) of frontline mentor(s):


Andrew Han, Ph.D student, OHSU

Project Title:  Isolation and characterization of bacteria of the phylum Bacteroidetes from the Columbia River Estuary.

Context for Project:  

Among the heterotrophic bacteria found in culture-dependent and –independent studies of aquatic habitats, the two most abundant groups of bacteria are often the Proteobacteria and the Bacteroidetes.  

Considering their natural abundance, the Bacteroidetes are relatively understudied, especially in comparison to the Proteobacteria.  Certain members of the Bacteroidetes are capable of gliding motility and are considered to primarily reside on surfaces.  In addition, they are capable of degrading biopolymers such as cellulose and chitin.  As a result, this group is often found attached to macroscopic organic matter particles (marine snow), as well as in nutrient-rich waters where biomacromolecules can accumulate.  Due to their ability to utilize high molecular weight compounds in both the dissolved and particulate organic matter pool, Bacteroidetes may also play a significant role in carbon cycling.  

Previous work characterizing the diversity of particle-attached and free-living bacterial communities of the Columbia River estuary using culture-independent methods have found members of the Bacteroidetes to be a significant group present (Crump et al., AEM (65), 1999).  The authors, in fact, commented that this group of bacteria “may be among the hallmark bacterial types in the Columbia River estuary.”  Despite their abundance, the presence of Bacteroidetes in culture collections is low when compared to a group such as the Proteobacteria.  Culturing of these organisms will allow investigators not only a more comprehensive look into this relatively understudied group, but also explore their metabolic potentials and influence on nutrient cycling in the aquatic environment.    
Brief Description.  

This project aims to culture members of the Bacteroidetes from the Columbia River estuary and characterize some of their metabolic properties in the hopes to better understand this group’s role in the cycling of nutrients within this river system.  Samples from the Columbia River estuary will be collected and used in cultivation experiments.  Standard spread-plate isolation techniques will be employed.  Once strains are isolated, sequencing and phylogenetic analysis will be performed to determine the general identity of each strain.  Once strains are successfully cultured, a series of experiments to determine metabolic capabilities will be performed, including but not limited to, carbon source utilization, nitrogen source utilization, siderophore production, and a variety of enzymatic assays.

Proposed Outcomes/Broader Impact:
This project will look at a relatively understudied group of bacteria found to be abundant in the Columbia River estuary, as well as in other aquatic environments.  The outcomes of this work will help to shape our knowledge of the cycling of nutrients that occurs in the estuary, as well as to better understand the microbial community.  
Proposed timeline (within a 10 week span):
As soon as possible: Obtain a source for cultivation experiments, either through cruise collection or inter-departmental sources.

Weeks 1: Familiarize intern with the lab environment, if necessary.  Learn basic microbiological techniques, such as media preparation and transferring of bacterial cultures.  Begin to learn molecular biological techniques, such as DNA extraction and PCR.

Weeks 2-5: Cultivation experiments, including making up plates for use in spread-plate isolation, monitoring any growth and transfer of candidate colonies.  Identifying isolated strains through DNA extraction, PCR, and sequencing.

Weeks 6-9:  With isolated strains, determining ideal growth conditions and set up and perform any assay to determine metabolic capabilities.  

Week 10: Prepare written and oral reports.
Intern academic experience and skill set should include:  Any major, as long as intern is motivated, enthusiastic, and is capable of attention to detail.
