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(1) Plant embryo development. Plant seeds are essential for life. The goal of our research in this area is to understand the molecular and cellular events involved in seed development. We use Arabidopsis thaliana as a model and characterize embryo mutants as a means of identifying the molecules required for normal embryogenesis. Development of a plant embryo, from the zygote to the mature dry seed is a continuous process of cell growth and division punctuated by cell differentiation that causes major developmental events. We are particularly interested in cell differentiation, whereby one cell divides to give two non-identical daughter cells, by the process of cytokinesis. We are currently focused on one particular protein, RSH, which is necessary for normal asymmetrical cell division. We want to determine its mechanism of action, find its interacting partners and understand the regulation of its expression. 

(2) PHA inclusion-body biogenesis. Polyhydroxyalkanoate (PHA) inclusion-bodies are found wide-spread in bacteria and in many archaea. They are intracellular organelles involved in the synthesis, storage and degradation of PHA, which is a class of polyester that functions as a sink for carbon and reducing equivalents and as a redox regulator within the cell. The PHA polymers are located within an outer layer made up of enzymes, putative structural and storage proteins and possibly lipid. Our research is aimed at understanding the structure of the outer layer and how the structure relates to biogenesis of this organelle and to PHA accumulation and degradation. We use Bacillus megaterium as a model. Having cloned and analyzed six pha genes of B. megaterium and determined their functions, we are now examining how their proteins interact with the each other and with the PHA inclusion body surface.
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