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Exploring the Maximum Likelihood

Phylogenetic Tree Using a Genetic Algorithm
with Two Subtree-Crossover Operators

Hideo Matsuda, Hiroshi Yamashita and Yukio Kaneda,
Department of Information & Computer Sciences, Department of Computer & Systems Engineering,
Faculty of Engineering Science, Faculty of Engineering,
Osaka University Kobe University

Molecular phylogenetic trees are constructed for indicating the evolutionary process of organ--
isms or genes from sequences of DNA nucleotides or protein amino-acids. Since the number of
possible alternative trees rapidly increases when the number of sequences becomes large, some
type of heuristic search is required to search for the maximum likelihood tree for all alternative
trees. In this problem, we present some results using a genetic algorithm that has two crossover
operators; an operator combining two subtrees based on inter-sequence distances, which are
previously developed by us, and a new operator exchanging similar subtrees between any two
alternative trees.
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