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Abstract

Comparative genomic studies fueled by recent large-scale sequencing projects have revealed that some classical biological theories may be incomplete or even incorrect. In this talk, I will first describe three controversial and hotly debated topics: whole genome duplications, the random breakage model of chromosome evolution, and mammalian phylogenomics.  I will then present three related challenging combinatorial problems: genome halving, breakpoint reuse, and ancestral genomes reconstruction. I have recently addressed these problems within a new "multi-break rearrangements" framework that simplified their analysis and led to efficient algorithmic solutions. I will describe the new framework and the application of new algorithms for sequencing mammalian genomes to the study of the three biologically motivated problems mentioned above.
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