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ABSTRACT

The availability of entire genome sequences from many organisms and communities marks a new age in biology and has the potential to open innovative and efficient research avenues for studying biological systems at different levels.  Recently, the development and application of OMICs approaches for microbial detection and community analysis have received a great deal of attention, and significant progress has been made.  It is expected that the rapid advances of OMICs approaches could have great impacts on the bioremediation of environmental contaminants. However, the utility of genome sequence information and associated various OMICs approaches to link microbial genes/populations to community functions in contaminated sites is an immense challenge. The objective of this breakout session is to review some of the most recent advances in OMICs approaches that address fundamental microbial ecology questions with respect to bioremediation, and identify future questions and directions.  Examples of questions include:

1. Can sequence-based metagenomics approaches be effective in monitoring microbial diversity and community dynamics at contaminated sites? If so, what are the critical needs to implement metagenomics approaches to bioremediation?  

2. Can proteomic approaches be used as a quantitative tool for monitoring in situ microbial activities? What are the technological challenges in applying such tools to field applications?  

3. Can functional gene arrays be used as a high throughput, specific, sensitive and quantitative tool for monitoring microbial populations and activities of interest? 

4. Can OMICs approaches be used as rapid measurement/screening assays to efficiently assess ecological risk and predict ecological recovery at contaminated field sites?
5. What is the degree of correlation between the abundance and expression of the functional genes and the rates of contamination degradation or transformation? Can OMICs-based approaches be used to provide insights into rates needed for kinetic models and predictions?
6. Can and how the information be scaled from molecules to populations, to communities, and to subsurface ecosystems for improving our predictive capability of field bioremediation?
To lead discussions on the above questions, several short talks are first arranged that will highlight the practical needs for bioremediation and some conceptual issues that OMICs tools will have to overcome in order to provide useful information on ecosystem diversity and function.  Next, several individual talks will describe some current applications of genomic, proteomic, and metagenomic studies of microbial communities at contaminated field sites.  Participant questions and responses to each of these will be recorded, organized, and discussed in sequence in order to identify consensus positions if possible, as well as contrasting points of view.  A written summary of the proceedings will be posted on the ERSP web site after the PI meeting. 
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14:00 – 14:15
Terry Hazen: What are the challenges and possibilities of OMICs for bioremediation?
14:20 – 14:40
Alan Konopka: Ecological Principles and the Practical Analysis of Functional Diversity

14:45 – 15:00
Mary Lipton: Applications of Quantitative Proteomics to Microbes and Microbial Communities 

15:05 – 15:20

Lee Kerkhof:   Active Bacteria in Groundwater at the ERSP FRC
15:25 – 15:40

Jizhong Zhou: Community Genomics and Functional Gene Arrays 

15:45 – 16:15

Open discussion; Identify areas of need; Prioritize 

16:20 – 16:30

List Prioritized Needs as a Group 




