A method for paralogy trees construction
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Genes belonging to the same organism are called paralogs when they show a significant similarity in the sequences, even if they have a different biological function. It is an emergent biological paradigm that the families of paralogs derive from a mechanism of gene duplication with modification, repeated many times in the history: this paradigm could be at the basis of the increase in the organisms complexity observed during evolution.

In order to understand how such process could had taken place, it is necessary to put the paralogs belonging to same family in a tree which describes the history of their appearance in the genome: a paralogy tree.

Here we present an algorithm that is able to generate paralogy trees by receiving in input a family of genes. The reliability of the inferential process has been tested by means a simulator that implemented different hypotheses on the duplication and modification paradigm. The tests show that the algorithm is able to correctly reconstruct the right tree when all the genes generated during the simulated evolutionary time are given in input. The robustness and biological implications and applications of this algorithm are discussed.

