Bioprospecting Involving Microorganisms From Homestake DUSEL: 
Bruce H. Bleakley and Fathi Halaweish, South Dakota State University
In a 2001 visit to the deepest level of the Homestake Mine, a strong odor of geosmin was evident over a distance of several yards at one depth in the mine.  The geosmin odor was almost certainly due to actinomycetes, many of which are producers of antibiotics and extracellular enzymes.  Bacillus spp., include several members that are also producers of antibiotics and extracellular enzymes.  Culture-based work done in the last two years using biofilm material from Homestake yielded mesophilic isolates of Bacillus and Streptomyces, and thermophilic endospore formers. Some of these were obtained as part of an ongoing project funded through the SDSU Agricultural Experiment Station, “Enrichment, Isolation, and Identification of Lignocellulose-Degrading Thermophilic  Microorganisms From Selected South Dakota Environments”.  Although the project’s focus is on lignocellulose degraders and their enzymes, many of the lignocellulose degraders isolated to date are members of known antibiotic-producing groups.  Besides screening isolates for ability to degrade lignocellulose, their ability to produce antibiotics or other metabolites of potential value and interest is proposed as a related project.   
The extreme environments found at different sites (having elevated temperature, elevated pressure, alkaline pH, or elevated metal concentrations) in the mine are hypothesized to have selected for novel microorganisms.  In bioprospecting studies, selected culturable microorganisms from these mine environments (both mesophiles and extremophiles) would be screened for both selected enzyme activities involved in lignocellulose degradation, and for secondary metabolites including antibiotics.  Potentially valuable, novel antibiotics could be discovered that are more stable to extremes of heat, pressure, pH or osmolarity than commonly used antibiotics.  
Research Objectives:Main objectives of the proposed research are to (1) Isolate and identify mesophiles and thermophiles (both prokaryotic and eukaryotic) that produce extracellular lignocellulose-degrading enzymes, and/or antibiotics or other bioactive molecules; (2) Characterize enzyme activities of crude and purified enzyme preps, and compare it to lignocellulose-degrading ability of pure cultures of the producer organism;  (3) Characterize activity of antibiotics or other bioactive metabolites against selected targets, and compare it to activity of pure cultures of the producer organism; and (4) Clone and express genes of interest that are involved in either lignocellulose degradation or antibiosis/similar bioactive functions.  
Experimental Approaches:Proposed research will be carried out as a collaboration between SDSU (B. Bleakley-Microbiology; & Fathi Halaweish-Chemistry) and USDA-Peoria.  Steps will include:

-Enrichment, isolation, and identification of lignocellulose degraders (both mesophilic and thermophilic; aerobic and anaerobic) and their enzymes.  

- Enrichment, isolation, and identification of isolates and their secondary metabolites that do not necessarily degrade lignocellulose, but that may produce antibiotics (including microbes such as endospore formers and filamentous types).  

-Collaborative work with USDA-Peoria to characterize actinomycete and fungal isolates

-Collaborative work with USDA-Peoria to work with lignocellulose-degrading isolates, to construct  DNA expression libraries for thermotolerant lignocellulose-degrading enzyme(s) using novel vectors for the expression analysis.
Expected Outcomes:  (1) Obtaining pure cultures producing enzymes and/or antibiotics of potential value; (2) Characterizing the enzymes and bioactive molecules; (3) Constructing novel industrial microbial strains that express thermostable lignocellulose-degrading enzymes obtained from DUSEL extremophiles; (3) Establishing ties between SDSU and USDA-Peoria personnel with interests/expertise in extremozymes, lignocellulose degradation, and actinomycetes/filamentous fungi.
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