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A substantial group of thermophilic anaerobic bacteria rapidly ferment biomass components (e.g. cellulose, cellodextrins, xylan, xylose) to a mixture of ethanol and organic acids.  Metabolic engineering in order to increase ethanol yields is of interest but requires a genetic system, which is not available for many species of interest.  We report here results obtained with two thermophiles: Thermoanaerobacterium saccharolyticum strain YS485, which utilized xylose but not cellulose; and Clostridium thermocellum (several strains considered), which utilize cellulose but not xylose.  Cloning of catabolic genes associated with organic acid formation (hydrogenase, acetate kinase, phosphotransacetylase, lactate dehydrogenase) will be briefly described.  For T. saccharolyticum, for which a genetic system is available (Mai  et al., 1999), development of knockout vectors and attempts to obtain knockouts will be described.  For C. thermocellum we present a new electrotransformation procedure using a custom pulse generator, shuttle vector pIKM1, and selection based on resistance conferred by an mls antibiotic resistance gene.  Readily repeated transformation of several strains of C. thermocellum has been observed with confirmation based on both retransformation of E. coli using plasmid recovered from presumptive transformants as well as PCR using primers specific to the mls gene.  Transformation efficiency has been shown to be highly sensitive to the conditions used, with a 3000-fold improvement having been obtained at the time of submittal.  Factors impacting transformation frequency will be described, as will efforts to optimize and apply the procedure.

