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Abstract. The alignment of more than two biological sequences is a
widely used technique in a number of areas of computational biol-
ogy. However, finding an optimal alignment has been shown to be an
NP-complete optimization problem. Furthermore, Multiple Sequence
Alignment (MSA) can be formulated according to more than one score
function, leading to multi-objective formulations of this problem. Due
to these reasons, metaheuristics have been proposed to deal with MSA
problems. In this paper, we present jMetalMSA, an Open Source soft-
ware tool for solving MSA problems with multi-objective metaheuristics.
Our motivation here is to offer to the scientific community in computa-
tional biology, a platform including state-of-the-art optimization algo-
rithms aimed at solving different formulations of the MSA. We describe
the main features of jMetalMSA , including the metaheuristics and scores
that are currently available. In addition, we show a working example for
illustration purposes.
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1 Introduction

A Multiple Sequence Alignment (MSA) is an alignment of three or more bio-
logical sequences (ADN, ARN, protein) with the goal of identifying regions of
similarity that may be a consequence of functional, structural, or evolution rela-
tionships among the sequences. MSA has many applications in field of com-
putational biology, such as phylogenetic tree estimation, secondary structure
prediction, and critical residue identification.

Finding an MSA can be defined as an optimization problem where a scoring
function is to be maximized (or minimized). MSA is an NP-complete optimiza-
tion problem [1], where the time complexity of finding an optimal alignment raises
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