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Guest Editors’ Introduction
to the Special Section on
Bioinformatics Research and Applications

lon I. Mandoiu, Yi Pan, and Alexander Zelikovsky

THIS special section includes a selection of papers
presented at the Second International Workshop on
Bioinformatics Research and Application (IWBRA ’06). The
workshop was held on 28-31 May 2006 in Reading, United
Kingdom, as part of the 2006 International Conference on
Computational Science.

Authors were invited to submit papers that demonstrate
original unpublished research in all areas of bioinformatics
and computational biology and their applications. Ninety-
three submissions were received in response to the call for
papers. Following a rigorous review process, the program
committee selected 35 of the submissions for oral presenta-
tion and publication in the workshop proceedings, pub-
lished as part of the ICCS proceedings in volume 3515 of
Springer-Verlag’s Lecture Notes in Computer Science
series. Extended versions of a small number of workshop
papers were invited to this special section, of which six
were selected for publication.

e The paper by Zheng et al. addresses an important
problem arising in the comparison of genomic maps
—constructing a set of conflict-free synteny blocks
that contain as much as possible of the original data
and can then be directly analyzed with genome
rearrangement algorithms. The proposed strategy
consists of 1) generating prestrips—common sub-
sequences of two or more markers on single
chromosomes in both genomes, 2) extracting mu-
tually compatible prestrips containing a maximum
number of markers using a Maximum Weighted
Clique (MWC) search algorithm, and 3) adding
markers not included in the MWC if they do not
increase rearrangement distance between the two
genomes. The authors use this strategy to analyze
the rice and sorghum comparative map.

The paper by Blin et al. explores the computational
complexity of computing (dis)similarity measures
between two genomes when they contain duplicated
genes or genomic markers. Recently proposed
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methods rely on 1) a model of one-to-one corre-
spondence between genes (in the exemplar model,
all but one copy are deleted for each gene family
and, in the matching model, a maximal correspon-
dence for each gene family is computed) and
2) computing a correspondence resulting from an
optimal permutation for the given (dis)similarity
measure. The problem of computing an optimal
correspondence is shown to be NP-complete for
three (dis)similarity measures on permutations: the
number of common intervals, the maximum ad-
jacency disruption (MAD) number, and the
summed adjacency disruption (SAD) number. For
the MAD and SAD number measures, the problem
is further shown to be APX-hard.

The paper by Bonizzoni et al. investigates the
computational and approximation complexity of
the Exemplar Longest Common Subsequence (ELCS)
problem. This problem generalizes the Longest
Common Subsequence problem by allowing sym-
bols from a set of mandatory symbols and a set of
optional symbols. Even for two sequences, the
problem is shown to be NP-hard and APX-hard.
For instances with two sequences, the authors give a
polynomial-time algorithm for the case when each
mandatory symbol appears at most three times and
fixed-parameter algorithms where the parameter is
the number of mandatory symbols.

The paper by Davila et al. considers the planted (I, d)
motif search problem which asks for a substring of
length [ that occurs with up to d errors in each one of
a given number of sequences. A series of exact
algorithms with reduced space requirements are
proposed and implemented. These algorithms take
less time on difficult instances that have been
previously solved and can solve challenging in-
stances such as (17,6) and (19, 7), which previously
could not be handled by any of the existing methods.
The paper by Schneider et al. introduces SynPAM,
a new method of estimating evolutionary dis-
tances between coding DNA sequences based on
synonymous codon substitutions. The observed
substitution pattern is analyzed using maximum-
likelihood based on a 64 x 64 Markov model with
transition rates estimated from empirical data.
Comparisons with previous methods show that
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SynPAM estimates have consistently lower variance
and more often result in correct phylogenetic
reconstruction of the vertebrate tree, particularly
for longer evolutionary distances.

e The paper by Sridhar et al. addresses the problem of
reconstructing phylogenetic trees using binary char-
acter states. The authors propose and implement
algorithms which are fixed parameter tractable in
the case of perfect phylogeny with a constant
number of additional mutations, thus providing
the first practical phylogenetic tree reconstruction
algorithms that find guaranteed optimal solutions
for data sets of biologically meaningful size and
complexity.

We would like to thank all of the authors for their high-
quality submissions and the IWBRA 2006 program com-
mittee and anonymous reviewers for volunteering their
time and expertise in evaluating the scientific merits of
submitted papers. We would also like to thank the Editor-
in-Chief, Professor Dan Gusfield, for providing us with the
opportunity to showcase, in this special section, a sampling
of the exciting research presented at IWBRA 2006.
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