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Background

Ras signaling pathways are key players in the development of cancers as they regulate cell differentiation, cell division and cell motility. Ras G-proteins are mutated in 15% of all cancers and more mutations can often be found in upstream or downstream effectors. Ras signaling pathways are highly interwoven signaling cascades characterized by Ras G-proteins and their Guanine nucleotide Exchange Factors (GEFs) and GTPase Activating Proteins (GAPs). By comparative genomics we try to reconstruct how these pathways evolved thereby gaining insight into function and relations of participating proteins and the pathways as a whole.

Project

In this project we will study the evolution of two families of GAPs specifically for the Ras G-proteins. We will try to answer questions like:

· In which species do they occur and how are they related?

· Are there similarities between GAP evolution and G-protein/RasGEF evolution which might describe why or how these signaling pathways have become so divergent?

· Do events such as domain acquisition in GAPs correspond to or explain events in the Ras signaling evolution?

This study will be part of a larger framework of phylogentic studies in to the Ras signaling pathways. Furthermore, the project is in co-operation with the Hans Bos lab within the Division of Physiological Chemistry at the University Medical Center.

Techniques

We will gather available genomes of divergent eukaryotic species and use sequence analysis techniques to identify GAPs. The phylogeny of GAPs will be discerned and will be compared to Ras G-protein phylogeny. Specific techniques we will be using include Hidden Markov Models, BLAST, multiple sequence alignment and phylogenetic methods like Phyml and PhyloBayes. Data handling will be done in Perl or Python.
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