Bioinformatics Review
Bioinformatics Soft
wares,Concepts,Arti
cles,Career & More
https://bioinformatic
sreview.com

Simulated sequence alignment software: An alternative to MSA
benchmarks
Author : Muniba Faiza
Categories : Algorithms, Databases, Sequence Analysis, Softwares, Tools
Date : March 21, 2018

In our previous article, we discussed different multiple sequence alignment (MSA) benchmarks to
compare and assess the available MSA programs. However, since last decade, several sequence
simulation software have been introduced and are gaining more interest. In this article, we will be
discussing various sequence simulating software being used as alternatives to MSA benchmarks.
The basic motivation of using simulated sequence alignments as the reference sets for assessing the
quality of MSAs generated by MSA programs is that they help in creating accurate alignments as their
evolutionary history is known and can be easily generated by inserting, deleting, or substituting the
residues, by changing the sequence length and number of sequences, which is not the case in MSA
benchmark alignments. MSA benchmarks are semi-automatedly generated and generate a specific set of
reference alignments such as different sets of BAliBase [1-3]. One of the benchmark databases has been
generated using a sequence simulator, i.e., ROSE [4]. There is various sequence simulating software
available which have been used in assessing the performance of different MSA programs.
ROSE software can be used for DNA, RNA, and protein sequences incorporating indels in accordance
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be applied to protein sequences only [5]. Indel-Seq-Gen

with the evolutionary distance guided
used sequence simulators, which can
creates highly divergent DNA sequences and protein families and incorporates various indel models [6].
MySSP also incorporates different models of evolution such as Jukes-Cantor [7], Hasegawa-KishinoYano [8], and Kimura-two parameter [9]. Another software DAWG is used to simulate evolution by
incorporating the general time reversible model, gamma, and invariant rate heterogeneity [10]. Recently,
some other software has been introduced such as NetRecodon [11], PhyloSim [12], ProteinEvolver [13],
and ?-BUSS [14].
These sequence simulator software has been applied in different studies on evaluation of MSA programs
and found quite helpful providing sets of reference alignments [15,16]. Apart from the advantages of
using the sequence simulators as the reference alignments for comparing the performance and quality of
MSA programs, it has some pitfalls also: using the simulation settings more close to an MSA program
may provide it an excessive advantage [15]. Another drawback is that the simulated sequences cannot
explain the evolutionary aspects because of the dependency of all observations obtained from the true
alignments on assumptions of the model used to reconstruct the simulated alignments.
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