Detection and analysis of fusion/fission/domain recombination events in Eukaryotic evolution

Project description:

In addition to point mutations genes also mutate by the addition or removal of long stretches of DNA in their coding regions. This process plays an important role in the evolution of protein families and genomes. Specifically it leads to fusion events in which two genes are merged into one, fission events, in which one gene is split up into two genes and domain recombination events in which domains are added to and/or removed from a protein. The aim of this project is to detect fusion, fission and domain recombination events in eukaryotic evolution by large scale genome and proteome comparisons. 


The benefit of an accurate characterization of fusion and fission events is twofold: first of all,  fusion, fission and domain recombination events are exciting: both in depth analysis of individual cases as well as assessment of global trends (for example whether specific lineages or functional categories are more prone to fusion/fission events) can provide very valuable insights into the effect of these mechanisms on the evolution of protein families. Moreover, since many widely used large scale orthology detection methods (which often play a pivotal role in comparative genomics studies) do not account for fusion and fission events, the characterization of protein families itself may be greatly improved by a better knowledge on the detection and general properties of these events. 

We're looking for a motivated and intelligent student with a background in biology, computer sciences or bioinformatics for a period of at least 3 months full time, but preferably 6 months or longer. The student will use existing data on sequence comparisons and domain architectures of 65 Eukaryotic species to identify, guided by a phylogenetic tree, possible fusion and fission events. 

We offer the student an opportunity to learn bioinformatic skills and, more importantly, to do bioinformatic research in a stimulating environment. The Theoretical Biology and Bioinformatics group deals with a very wide range of subjects, going from modeling of developmental and evolutionary processes, heart modeling, immunological bioinformatics to comparative genomics and evolutionary biology. 

