IEH Undergraduate Intern Mentoring Opportunity

Deadline:  March 14, 2014
Name/Title/Institution(s) of senior mentor(s):
Holly Simon/ Associate Professor / OHSU-EBS/CMOP

Name/Title/Institution(s) of frontline mentor(s):
Kiley Seitz/Masters Student/OHSU-EBS/CMOP

Project Title:  The Potential Effects of the Invasive Gastropod Potamopyrgus antipodarum on the Columbia River Estuary 

Context for Project:  The presence of Potamopyrgu antipodarum, a New Zealand-native freshwater gastropod with the ability to inhabit brackish environments, in the Columbia River estuary has been documented since 1996, with higher abundances recorded in areas with negative anthropogenic influence. The Columbia River estuary, which is temporally and spatially dynamic, and turbulent and turbid with strong tidal and freshwater influences, comprises a number of hotspots for microbial activity and biogeochemical transformations, including several lateral bays. In Youngs Bay, one of the lateral bays of the estuary, P. antipodarum densities as high as 200,000 snails m-2 have been recorded. P. antipodarum’s invasive strategy includes 1) high tolerance to sudden environmental changes; 2) high growth rates permitting consumption of most of primary production and domination of secondary production; and 3) the ability to produce ammonium at rates four times higher than the usual average flux measured between the water column and benthos. Removal of ammonium can be achieved via aerobic ammonia oxidation, the first step in the microbial process of nitrification, whereby ammonium is converted into nitrite. This chemical conversion is performed by two groups of microorganisms known as ammonia oxidizing archaea (AOA) and bacteria (AOB). In both AOA and AOB, the key enzyme carrying out the ammonia oxidation reaction is ammonia-monooxygenase. The active site of the enzyme is contained within subunit A, which is coded for by the amoA gene. The rise in available nitrogen produced by P. antipodarum has been reported to lead to increased numbers of ammonia oxidizing microbes, which can be estimated by evaluating the abundance and expression of AOA and AOB amoA genes.
Brief Description. 

This REU student will help study the relationship between the abundance of archaeal and bacterial amoA genes with that of P. antipodarum in the sediments. The student will collect sediment samples from different bays of the Columbia River estuary throughout the summer, and use nucleic acid extraction and qPCR to quantify the amount of bacterial and archaeal amoA and P. antipodarum 18S rRNA genes present. The REU student will also participate in collecting and evaluating sediment cores for species density at selected sites in the lateral bays using direct snail counts. To determined which factors may affect snail proliferation and its participation in the nitrogen cycle, environmental data will be gathered by (1) measuring in situ physical and biogeochemical characteristics (including temperature, salinity, pH and ammonium concentration); and (2) using modeling and monitoring resources from the Center for Coastal Margin Observation & Prediction. 
Proposed Outcomes/Broader Impact: 
The REU student will help generate data that will contribute to our knowledge about the impacts of the invasive gastropod Potamopyrgus antipodarum on the estuarine ecosystem. Data generated by the REU student will be integrated into future conference presentations and publications.  
Proposed timeline (within a 10 week span):
Sample collection, nucleic acid extraction, snail counts, qPCR and data analysis will be performed during this time.
Intern academic experience and skill set should include:  

REU student should have a strong background in molecular biology and microbiology and be familiar with nucleic acid extraction, PCR or qPCR and fieldwork. More experienced student preferred. 
