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The transgenic maize production system is ideal for producing recombinant industrial enzymes.  Corn seed is an efficient system that allows protein to be stably stored for months to years without loss of enzyme activity. For industrial enzymes, high levels of expression are required for commercial viability and consequently drive the technology to achieve high expression. The technology encompasses utilizing promoters with high functionality, targeting the protein to tissues and subcellular locations that promote efficient accumulation, and breeding the transgenic line into elite germplasm for selection of higher-expressing lines. Preparation of parity yielding agronomic material is a key piece of cost-effective production. By-product credits can be obtained for materials remaining after enzyme removal. Regulatory paths are a critical piece of the overall plan, but for industrial enzymes these will differ dramatically from requirements for pharmaceutical products. Industrial enzymes are large-volume, large acreage products with medium-range margins for which field production is the major cost. Production of cellulases in transgenic maize is progressing rapidly. More than 200 independent transgenic events have been isolated for three genes, two cellulases and a (-D-glucosidase. Plants from these events are being cultivated in the greenhouse. Assays of first generation seed will begin in 2003. The seed-based expression of enzymes can be coupled with stover harvest and treatment from the same field to achieve cost-effective production.

