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	Abstract:
High-throughput sequencing, sophisticated assembly tools, and systematic gene hunting by both humans and programs are making available ever larger collections of whole genomes with sufficient annotations to extract ordered lists of genes along each chromosome.  These data thus form a high-level representation of the genomes under study and in turn become a subject of study in evolutionary biology, comparative genomics, and medicine.  Genome rearrangements, in which genes are moved along or even among chromosomes, have long been recognized as significant evolutionary markers; more recently, cancer researchers have identified frequent rearrangements at the level of syntenic blocks as a distinctive feature of several types of cancerous tissues. The study of these events starts with the identification of families of homologous genes and proceeds with the elucidation of the various duplications, losses, and rearrangements of genes that can explain present-day findings.  While similar in spirit to sequence-based evolutionary reconstructions, these studies present much more complex computational problems. In this talk, we will introduce today's salient computational questions, review some of the productive models developed, and discuss computational approaches to comparative genomics and phylogenetic reconstruction from these data.  Among other things, we have been able, for the first time, to process a group of complete bacterial genomes, with unedited gene families and unknown orthologies, and reconstruct directly from these genomes a bacterial phylogeny in excellent accord with currently accepted theories. We will also touch on large-scale, high-performance approaches, in particular the disk-covering methods jointly developed with Tandy Warnow (UT Austin) that have enabled us to reconstruct phylogenies with over 30,000 taxa and that we are continuing to develop to scale up to the size of the Tree of Life project (hundreds of thousands of sampled taxa).

	About the speaker:
Prof. Bernard Moret earned his MS and PhD in Electrical Engineering from the Univ. of Tennessee.  From 1980 until 2006, he was on the faculty of the Department of Computer Science at the Univ. of New Mexico, serving as chairman from 1991 to 1993.  In 2006 he accepted the chair of bioinformatics at the Swiss Federal Institute of Technology in Lausanne (EPFL).  He founded the ACM J. of Experimental Algorithmics and served as its editor-in-chief for 6 years; he founded the International Workshop on Algorithms in Bioinformatics (WABI) in 2001, chaired its program committee twice, and continues to chair its steering committee. He initiated and directed (until his move to EPFL) the CIPRES project, a major research initiative from the National Science Foundation regrouping over 15 institutions (Berkeley, San Diego, Yale, Texas, UPenn, etc.) and aimed at developing a cyberinfrastructure for phylogenetic reconstruction at the scale of the Tree of Life. Prof. Moret is the chairperson of the NIH Biodata Management and Analysis (BDMA) study section. His research interests are in discrete modelling and algorithm design, mostly in computational molecular biology.  In particular, he is one of the pioneers in the computational study of genome rearrangements.












