Research Plan REU (summer 2008)

Frontline Mentor:  Lydie Herfort 

Senior Advisor:  Peter Zuber
Description of undergraduate research project
Context 
A major focus of the newly founded NSF Science and Technology Center for Coastal Margin Ocean Observation and Prediction is to identify microbial-mediated activities in river-to-ocean environments in the Pacific Northwest. The coastal area is strongly influenced by the Columbia River, which is the second largest river in the U.S. This river is also a critical conduit for shipping and commerce and, therefore, has substantial economic impact on the region. Organisms of relatively high trophic level (e.g. salmonids) are commonly used to assess ecosystem health, but by the time they respond to changes the ecosystem has often already undergone extreme perturbation. Given that microorganisms respond relatively quickly to environmental changes, deviations from normal patterns of microbial composition and gene expression may be used as early warning signals to monitor the health of coastal margin ecosystems. We are testing the hypothesis that specific microbial assemblages and signature gene expression patterns can be identified as representative of well-defined coastal and estuarine conditions, and that these patterns can be used to monitor ecosystem health. It is also essential to relate our data on microbial community structure and gene expression to environmental variables in order to gain a better insight of aquatic microbial ecology (e.g. can we apply traditional ecological concepts to aquatic microbiology) to improve our future ability to forecast ecosystem health.
Proposed project

We are starting to generate libraries for cDNA (messager RNA), 18S and 16S rRNA genes clone for samples collected across salinity gradients at different seasons. The student will work together with another REU student (Chantel Johnson) to create a pipeline for analyzing these sequences. This pipeline will involve working with the Pacific North West National Laboratory where sequences are being trimmed and blasted. Platforms for analyzing the blast results will be created by the students combined effort. The student will design protocols to automate data analysis analyze the data with emphasis on biology (e.g. determining rules for estimated ‘good’ blast results). Chantel Johnson will develop the software to automate these protocols. The project will focus on the Columbia River plume because there we have sequence data of various kinds (18S, 16S, and some cDNA) as well as DGGE profiles, nutrient data, RNA concentration, secondary productivity etc.  The aim is to design a method of analysis that integrates the data, so that we can address simple question such as ‘what are the changes the plume site undergoes from April to August’.  
Link with other REU projects

Companion project with Chantel Johnson (front line mentor: Bill Howe, senior mentor: Dave Maier)
Skills needed

Knowledge of molecular biology and bioinformatics. The student will need to be pro-active to make this project successful.
In the first weeks:
The student will become familiar with the data, determine the requirements and needs for analysis and defined the overall goal of analysis (this will be achieved by talking with mentors and by reading the literature). 
