The mission of the Center for Genomic Experimentation and Computation at the Molecular Sciences Institute is to combine genomic and computational research to make predictive models of biological systems. Its flagship activity, the “Alpha Project”, aims to predict the quantitative behavior of the pheromone pathway in the budding yeast, S. cerevisiae, in response to defined perturbations.  

The pheromone pathway is a prototypic MAP kinase pathway. These pathways are highly conserved in eukaryotic systems and implicated in a variety of diseases including diabetes, cancer, vascular diseases and inflammatory diseases. Consequently, MAP kinase pathways are targeted for the development of novel therapeutics.

These pathways are composed of three kinases that sequentially phosphorylate each other - the MAP kinase (MAPK) is phosphorylated by a MAP kinase kinase (MEK or MAPKK), which in turn is phophorylated by a MAP kinase kinase kinase (MEKK or MAPKKK). Some MAPK pathways include a scaffold protein that binds the three kinases.  The yeast pheromone response MAP kinase pathway is composed of Ste5, a scaffold protein; Ste11, the MEKK; Ste7, the MEK; and Fus3, the MAPK. 

We are focusing on the structural details of the MAPK scaffold protein, Ste5 and Ste5 bound to components of the cascade (Ste11, Ste7, and Fus3). We expect the structural studies to be exciting and informative, for understanding the biology of the pheromone pathway, for advancing our modeling efforts of the pathway, and of course as high value additions to the growing collection of solved structures. Since a great many features of this G protein coupled receptor / MAP kinase pathway are conserved across species we expect all structural information and any progress on this analysis to be of general value to the research community. 

