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Preface

The 2007 International Symposium on Bioinformatics Research and Applica-
tions (ISBRA 2007), was held on May 7-10, 2007 at Georgia State University
in Atlanta, Georgia. The ISBRA symposium provides a forum for the exchange
of ideas and results among researchers, developers, and practitioners working on
all aspects of bioinformatics and computational biology and their applications.
ISBRA is the successor of the International Workshop on Bioinformatics Re-
search and Applications (ITWBRA), held May 22-25, 2005 in Atlanta, GA and
May 28-31, 2006 in Reading, UK, in conjunction with the International Confer-
ence on Computational Science.

This year, 146 papers were submitted in response to the call for papers. Fol-
lowing a rigorous review process, the Program Committee selected 55 papers
for publication in the proceedings and oral presentations at the symposium.
The topics of selected papers covered a wide range of topics, including clustering
and classification, gene expression analysis, gene networks, genome analysis, mo-
tif finding, pathways, protein structure prediction, protein domain interactions,
phylogenetics, and software tools.

In addition to contributed talks, the ISBRA 2007 technical program included
several tutorials and poster sessions, and features invited keynote talks by three
distinguished speakers. Ming Li from University of Waterloo spoke on modern
homology search, Laura L. Elnitski from the National Human Genome Research
Institute spoke on bidirectional promoters in the human genome, and Mark
Borodovsky from Georgia Institute of Technology spoke on ab initio gene finding.

We would like to thank all authors for submitting papers and presenting their
work at the symposium. We would also like to thank the Program Committee
members and external reviewers for volunteering their time and expertise to
review and select symposium papers. We would like to extend special thanks
to the Organizing, Publications, Finance, Publicity, and Posters Chairs, all of
whom are listed on the following page, for their tremendous efforts in making
ISBRA 2007 a great success. Last but not least, we would like to thank the
General Chairs, Dan Gusfield and Yi Pan, for their leadership and guidance.

We hope you will find the technical program interesting and thought provok-
ing. Enjoy!

May 2007 Ton Méandoiu
Alexander Zelikovsky
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GFBA: A Biclustering Algorithm for Discovering
Value-Coherent Biclusters*

Xubo Feil, Shiyong Lu', Horia F. Pop?, and Lily R. Liang3

! Dept. of Computer Science, Wayne State University, USA
{xubo, shiyong}@wayne.edu
2 Dept. of Computer Science, Babes-Bolyai University, Romania
hfpop@cs.ubbcluj.ro
3 Dept. of Computer Science and IT, University of the District of Columbia, USA
lliang@udc.edu

Abstract. Clustering has been one of the most popular approaches used in gene
expression data analysis. A clustering method is typically used to partition genes
according to their similarity of expression under different conditions. However,
it is often the case that some genes behave similarly only on a subset of con-
ditions and their behavior is uncorrelated over the rest of the conditions. As
traditional clustering methods will fail to identify such gene groups, the biclus-
tering paradigm is introduced recently to overcome this limitation. In contrast to
traditional clustering, a biclustering method produces biclusters, each of which
identifies a set of genes and a set of conditions under which these genes behave
similarly. The boundary of a bicluster is usually fuzzy in practice as genes and
conditions can belong to multiple biclusters at the same time but with differ-
ent membership degrees. However, to the best of our knowledge, a method that
can discover fuzzy value-coherent biclusters is still missing. In this paper, (i) we
propose a new fuzzy bicluster model for value-coherent biclusters; (ii) based on
this model, we define an objective function whose minimum will characterize
good fuzzy value-coherent biclusters; and (iii) we propose a genetic algorithm
based method, Genetic Fuzzy Biclustering Algorithm (GFBA), to identify fuzzy
value-coherent biclusters. Our experiments show that GFBA is very efficient in
converging to the global optimum.

1 Introduction

Clustering has been one of the most popular approaches used in gene expression data
analysis. It is used to group genes according to their expression under multiple con-
ditions or to group conditions based on the expression of a number of genes. When a
clustering method is used for grouping genes, it typically partitions genes according
to their similarity of expression under all conditions. However, it is often the case that
some genes behave similarly only on a subset of conditions and their behavior is un-
correlated over the rest of the conditions. Therefore, traditional clustering methods will
fail to identify such gene groups.

* This work was partially supported by the Agricultural Experiment Station at the University of
the District of Columbia (Project No.: DC-OLIANG; Accession No.: 0203877).
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