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The broad objective of this research project is to obtain a detailed picture of structure-function relationships among
the diverse ADP-glucose pyrophosphorylases, the rate-limiting enzymes in bacterial and plant glycogen and starch
biosynthetic pathways. The molecular characterization of these enzymes will include complementary biochemical
and modeling studies, performed at CSU Fullerton, CSU Los Angeles, and Molsoft (La Jolla, CA), respectively.
The information gained from the elucidation of the structure and function of this important enzyme will have
important applications in the field of agricultural and environmental biotechnology. In particular, the rational
engineering of a highly active form of this enzyme (expressed in transgenic crops) should lead to increased yields
of the renewable and biodegradable carbon source starch. Starches and modified starches serve as starting materials
for the synthesis of bio-ethanol and organic acids and in the making of biodegradable plastics, packaging materials,
adhesives, and detergents lessening dependence on oil resources. Increased starch synthesis also correlates with
enhanced photosynthesis and biomass accumulation. Thus the ability of transgenic plants (or engineered microbes)
to more efficiently sequester carbon and remove CO, from the atmosphere could be enhanced. Further, this project
supports the training of both undergraduate and M.S. students in modern biotechnology that is needed for
California’s work force. Further, CSU research students will also be able to interact with scientists at Molsoft
which exposes them to both high level bioinformatics/molecular modeling and industry work.




