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Efficient and cost-effective conversion of biomass is the vital first step in
industrial biofuels production. Unfortunately, biomass conversion presents some unique
challenges as the conversion process currently requires energy intensive processes, harsh
chemicals and expensive, somewhat inefficient enzyme formulations to perform the task.
Our current research and technology focuses on cost and efficiencies associated with
enzymes in biomass conversion processes. Enzymes are proteins that can hydrolyze
specific components of biomass to simple sugars such as glucose and xylose. Many of
the currently available enzymes are somewhat inefficient in current industrial processes
and in many cases inhibited by the final product. To begin to address one aspect of the
problem, we have uncovered the presence of seventeen different polygalacturonase
enzymes in Rhizopus oryzae, with only one of the seventeen previously characterized.
This particular enzyme is most notable for the ability to hydrolyze pectin, the main
constituent of citrus rinds, but also aids in the breakdown of cellulosic biomass and may
aid in the pulp and paper process, as the layer between the bark and the woody biomass
of trees is largely composed of pectin. We expect that some of these newly discovered
polygalacturonase enzymes, individually or in combination, will provide additional tools
for efficient and cost effective conversion of biomass as well as other technology-driven
processes. Enzymes are also costly to produce and the second aspect of our research is a
collaborative project to develop Rhizopus as a cost effective protein expression system.
While a number of other protein expression systems are in use, there continues to be
demand for more efficient and cost effective systems. Rhizopus is uniquely positioned in
that it is a generally regarded as safe organism and is already used in industrial
production processes. We have successfully expressed a green fluorescent protein as a
proof of concept and are working to achieve the full potential of this expression system.
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