Title: Isolation and introduction of cellulase genes from DUSEL extremophiles into ethanologens

Terran J. Elliott, Graduate Student

Advisor: Dr. Sookie S. Bang

South Dakota School of Mines and Technology

Biomass is an abundant renewable energy source and therefore is an ideal substrate for liquid fuel production, including bioethanol.  Many of the current research topics have been directed towards enhancing the production of such biofuels, where the rate limiting step involves the degradation of recalcitrant cellulosic material to fermentable sugars.  The search for enhanced cellulose degradation methods has included a wide breath of avenues such as developed cellulosomes and a variety of cell-based strategies.  The proposed work is to enable cell-based strategies, where cellulose degrading genes will be introduced into an ethanol producing microorganism.

The primary objective of the proposed research is to examine cellulase activities and isolate the genes of aerobic and anaerobic microorganisms from the deep subsurface of Homestake mine.  It has been previously suggested that the mine has provided an environment for the development of unique microorganisms through horizontal gene transfer and adaptation.   Gene transfer may have occurred between surface microorganisms, introduced by human activities in the mine, and subsurface species already inhabiting the area.  Adaptation may have occurred due to the DUSEL microorganisms surviving under nutrient limited conditions with high levels of metals and thermophilic temperatures.  To isolate these unique microorganisms, similar selection conditions including high temperatures and metal concentrations will be used.

This research specifically involves the isolation of DNA and microorganisms from various samples within the mine including soil, timber, and biofilms.  The focus will be on selecting cellulose degrading microorganisms and cellulase genes.  After isolation of unique gene sequences, the DNA will be introduced into ethanologens (i.e. yeast).  The overall goal will be to genetically engineer yeast so that it can degrade cellulosic biomass into ethanol.

