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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): Holly M. Simon, Assistant Professor, OHSU

Name/Title/Institution(s) of frontline mentor(s): Mariya Smit, Senior Research Associate, OHSU

Project Title:  Isolation of total RNA for microarray analysis of gene expression in microbial assemblages of the Columbia River Ecosystem

Context for Project:  A major goal of CMOP is to characterize microbial activity with respect to changes in physical and chemical properties along coastal margins. The proposed summer intern project will be a part of our ongoing research on analysis of gene expression in the microbial communities of Columbia River and coastal ocean using fluorescent microarrays and other biosensor platforms.
Brief Description.  
This project is related to the following topics from CMOP Roadmap:

	
	TOPIC
	THEME
	PROGRAM
	PROJECT

	1
	Microbial gene expression patterns that are associated with physical and chemical factors  in Columbia River estuary and plume 
	II. Coastal Margin Science
	II.2. Characterizing state and variability
	II.2.c. River-to-ocean microbial gradients

	2
	Drifter and dye release studies: Short term variation in bacterioplankton community composition and gene expression in the Columbia River plume and coastal ocean.
	II. Coastal Margin Science
	II.2. Characterizing state and variability
	II.2.c. River-to-ocean microbial gradients


At present, over 66 samples from four cruises that took place in 2007 and 2008 have been applied for microarray analysis. The data provide a molecular portrait of gene expression with seasons and high gradient regions of the Columbia River coastal margin. The data are currently being analyzed, and a manuscript is in preparation.

The next stages of the proposed research will (i) expand the analyzed sample set to analyze year-to-year variation for the same season, (ii) provide a fine-resolution time-scale picture of gene expression changes in the plume during transition from low salinity river water to high ocean salinities. For the first goal, our approach will be to select a set of 16 samples from the September 2008 cruise and compare them with the existing data from August 2007. To achieve the second goal, several studies are planned, including a drifter study based on July 2008 samples, and two new dye release studies that will be performed during the May 2009 cruise on the New Horizon. Both studies propose to track a specific volume of river plume for 2 days with periodic sampling, and each will result in collection of at least 24 (or more) filtered water samples. 

The project developed for a CMOP undergraduate summer intern is one that will expand our collection of microarray-ready RNA samples. This will be accomplished through total RNA isolation from 50 to 60 additional filtered water samples from the September 2008 cruise and from the dye release studies. The intern will learn state-of-the-art molecular biological techniques by performing isolation, purification, and quality control of RNA. The RNA samples will be used to prepare labeled cDNA target for microarray hybridization. The summer intern will also learn techniques involved in microarray hybridization, and participate in data acquisition and analysis. Results from this project will contribute to our overall goals in CMOP, which are to understand biological changes with respect to chemical and physical parameters along the Columbia River coastal margin, and to educate undergraduate students about science and the environment using hands-on research.  We will use the ESP probe set to look at phylogenetic composition of microbial communities. 
Proposed Outcomes/Broader Impact: The final report will summarize the results of RNA isolations, including an EXCEL spreadsheet that will serve as the sample database. An additional effort will be necessary to complete and organize the laboratory notebook. The final report will also include some analysis of RNA isolation data in the context of environmental parameters provided by other CMOP researchers, including sampling location, salinity, chlorophyll A content, bacterial production, oxygen concentration, water temperature, etc. The report will incorporate a general picture of gene expression patterns observed in the analyzed samples. 
Links with other projects:

•
RNA samples isolated by the summer intern will be shared with the CMOP scientists working on other related projects, including Lydie Herfort and Peter Zuber.

•
Gene expression data from drifter and dye release studies will be compared with results from phylogenetic composition analyses performed by Byron Crump and his group, and further analyzed in the context of physical, chemical and biological factors measured by Joseph Needoba, and Tawnya Petersen. 

Proposed timeline (within a 10 week span): For each of the first 8 week, 2 full days will be used for RNA isolation from environmental water samples (8 samples per week), and the rest of the week will be used for microarray hybridization and data acquisition. The last 2 weeks will be devoted entirely to data analysis and the final report preparation. 
Intern academic experience and skill set should include:  We would prefer a more experienced candidate with at least some laboratory experience. Advanced  laboratory skills with the special emphasis on RNA handling (such as creating a ribonuclease-free lab environment) will be developed in the course of this project. We would consider majors in microbiology, biochemistry, genetics/genomics, molecular biology, bioengineering/chemical engineering. 
