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Abstract

Mechanisms of genome evolution are numerous. Most mutations
are local, involving only a small portion of the DNA molecules. How-
ever, other types of mutations, much less frequent, are necessary to
explain the diversity of existing species. These large scale mutations,
called gene rearrangements, include reversals, transpositions, duplica-
tions, translocations, fusions and fissions. Each of these rearrange-
ment admits a simple definition in terms of sequences of integers that
represent the sequence of genes on a DNA molecule.

Rearrangements are studied with two main approaches. The op-
erational approach explore the sequences of rearrangement operations
that transform one genome into another. For a given set of operations,
the minimal length of these sequence is a distance. Distances obtained
in comparing several pairs of genomes can then be used to reconstruct
phylogenies, or ancestral genomes.

A second approach tries to identify invariants in a set of genomes.
These can be groups of genes that occur simultaneously in several
genomes, with possible variations in gene order, or even gene content.
In this case, comparing genomes focuses on similarity rather that dis-
tance.


