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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, OHSU, and Peter Zuber, OHSU

Name/Title/Institution(s) of frontline mentor(s): Suzanne DeLorenzo, Graduate Research Assistant, OHSU (Vicki Campbell, CMOP lab technician, OHSU)
Project Title:   Identification of microbial populations active in the biogeochemical cycling of carbon in the Columbia River Plume through stable isotope probing.

Context for Project:  This project will link microbes in the Columbia River Plume to the biogeochemical cycling of carbon, specifically determining which microbes are active in inorganic carbon fixation.  This will further our understanding of microbial processes in the Columbia River Plume as well as the influence of the plume on the biogeochemical cycling of carbon.  
Brief Description:  CMOP is transforming river to ocean research—from the level of microbes, through biological systems, to global biogeochemical processes—and work to revolutionize our understanding of coastal margins.  The technique of stable isotope probing (SIP) will be used to determine microorganisms active in the biogeochemical cycling of carbon, specifically at the level of inorganic carbon fixation.  This project will link microorganisms to biogeochemical processes and provide strong insight towards their influence on the biological system of the Columbia River Plume as well as the plumes influence on the coastal environment.  

Samples will be collected at the varying salinities at four sites heading east to west out of the plume.  The first site will be SATURN03 in the Columbia River Estuary at 15 PSU (or lower).  This will allow for a stronger interpretation of microbial relationships in perspective to physical and chemical parameters.  The remaining three samples will be taken at increasing salinity in the plume.

The samples will be incubated on board then taken back to OHSU West Campus for extraction, SIP, and further analysis.  16s clone libraries will be constructed from SIP samples collected. 

Proposed Outcomes/Broader Impact: Ultimately significant microbial populations involved in inorganic carbon fixation will begin to emerge.  One or more microorganisms may emerge as dominant organisms in carbon fixation.  The dominant organisms may vary across the plume as the salinity increases.  

This will be the first look at active inorganic carbon fixation in the Columbia River Plume and provide further insight towards the role of the plume microbial populations and their influence on the estuarine  and coastal environment.  This may also provide ground work towards the observation and determination of biogeochemical and ecological sentinels within the estuary as well as provide valuable information to other CMOP scientists exploring biogeochemical cycles within the plume.
Proposed timeline (within a 10 week span):
Week 1: Student will get acquainted with lab/school/etc and begin background reading on the major procedure (SIP) and biogeochemical cycles.  Grow bacteria in culture with substrate for carrier DNA.  Extract cultured DNA.
Week 2: Cruise prep.  Samples collected, incubated, and filtered on the Forerunner at increasing salinities, four sites total, beginning with SATURN03 in the South Channel.  
Week 3: Learn how to extract environmental DNA from sterivex filters.  Set up for first SIP experiment with archaeal carrier DNA .  Cleaning of SIP bands and PCR.

Week 4:  Cloning and set up of second SIP experiment with archaeal carrier DNA.  Cleaning of SIP bands and PCR.

Week 5: Large scale cloning

Week 5: DNA extractions. Begin processing control samples.

Week 6: Set up of SIP experiments with bacterial carrier DNA.  Cleaning SIP bands and PCR.


-If time allows.  Otherwise we will continue to work with archaeal carrier samples

Week 7: Cloning. Set up for second set of SIP experiments with bacterial carrier DNA. Cleaning SIP bands and PCR.

Week 8: Large scale cloning

Week 9: Data analysis of cloning results.

Week 10: Data analysis.  Wrap up and preparation for final presentation.  

*This is the ideal timeline and subject to change depending on the success of experiment.
Intern academic experience and skill set should include:  Any major in biological sciences is preferred.  Preference to students who have taken an Intro to Microbiology class.  Must have a basic proficiency of MS Office programs.
