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ABSTRACT

A large number of methods for multiple sequence
alignment are currenty available. Recent benchmarking
tests demonstrated that strengths and drawbacks of these
methods differ substantially. Global strategies can be
outperformed by approaches based on local similarities
and vice versa, depending on the characteristics of the
input sequences. In recent years, mixed approaches
that include both global and local features have shown
promising results. Herein, we introduce a new algorithm
for multiple sequence alignment that integrates the global
divide-and-conquer approach with the local segment-
based approach, thereby combining the strengths of those
two strategies.
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INTRODUCTION

carried out.

To cope with more locally related sequence sets, a
number of alternative approaches have been proposed
that focus on locally related segments of the sequences
(Depiereux et al., 1997; Morgenstern et al., 1996; Schuler
et al., 1991; Vingron and Argos, 1991). These approaches
are superior to more traditional strategies in situations
where large gaps need to be inserted into the alignment
and for data sets that are evolutionarily distantly related
However, they may be outperformed by global methods
where sequence sets are related over their entire length
(Lassmann and Sonnhammer, 2002; Thompson et al.,
1999b).

Obviously, it is highly desirable to have alignment
algorithms performing well on both, globally and locally
related sequences. Notredaetal. proposed an approach
where both, local and global alignment information, is

Automatic generation of multiple alignments is a centralPairwisely preprocessed and extended to the multiple con-
task of computational biology. Although diverse methodstext in a heuristic solution of the maximum weight trace
are now available, no final solution applicable in all Problem (Kececioglu, 1993). Biasing those preprocessed
possible alignment situations has been found (Notredaméimilarities improved the results of standard progressive
2002). Traditionally, there exist two opposed strategiegignment, and the resulting procedure has been imple-
of alignment construction, one creatigtpbal alignments mented in the program T-COFFEE (Notredame et al.,
and the other one detectingcal similarities among the 2000). Moreover, Myerst al. developed an algorithm for
input sequences. progressive multiple alignment witbonstraints(Myers

For global alignmentsimultaneousapproaches create €t al., 1_996). Herein, we _mtrod_uce an algorithm that per-
alignments by synchronising the information of all input forms simultaneous multiple alignment under constraints
sequences in &-dimensional lattice. Although highly 9iven by pre-calculated local sequence similarities. In
elaborated algorithms have been developed to narrof implementation, we combine the global divide-and-
regions of interest within this lattice (Gupta et al., 1995;c0nquer algorithm DCA (Stoye, 1998) with the local
Tonges et al., 1996), these approaches are computatiopedment-based program DIALIGN (Morgenstern, 1999).
ally expensive so that their application is limited. Fosthi e evaluate this mixed method and compare its results

reason, alternative approaches have been developed wh&ePoth of the native protocols and to other successfull
the multiple alignment problem is reduced to a series oflignment methods (i.e., T-COFFEE and CLUSTAL W).
pairwise profile alignments (Feng and Doolittle, 1987;

Higgins and Sharp, 1988; Taylor, 1988); the most populad ECHNICAL BACKGROUND

of theseprogressivanethods is CLUSTAL W (Thompson A global alignmentof a family of £ sequencess =

et al., 1994). However, a serious drawback of this tech{s,, s,, ..., s;) over a finite alphabelL can be defined
nique is that the resulting multiple alignments crucially as ak x m matrix A with entries in an extended alphabet
depend on th@rder in which the profile alignments are ¥* = ¥ U {—}, such that ignoring the blank characters,
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