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Abstract: A Grid environment can be viewed as a virtual
computing architecture that provides the ability to perform
higher throughput computing by taking advantage of
many computers geographically distributed and con-
nected by a network. Bioinformatics applications stand to
gain in such environment both in regards of computational
resources available, but in reliability and efficiency as well.
There are several approaches in literature which present
the use of Grid resources in bioinformatics. Nevertheless,
scientific progress is hindered by the fact that each re-
searcher operates in relative isolation, regarding datasets
and effort, since there is no universally accepted method-
ology for performing bioinformatics tasks in a Grid. Given
the complexity of both the data and the algorithms in-
volved in the majority of cases, a case study on protein
classification utilizing the Grid infrastructure, may be the
first step in presenting a unifying methodology for bioin-
formatics in a Grid context.

Background: There is already a lot of research in
progress towards applying parallel computing techniques
on bioinformatics methods, such as multiple sequence
alignment, gene expression analysis and phylogenetic
studies [1] among others. Moreover, there is a recent
trend in utilizing the Grid as a platform for complex ap-
proaches to bioinformatics problems, such as reverse-en-
gineering gene-regulatory networks [2] and the Grid Basic
Local Alignment Search Tool (Grid-Blast) [3], and in build-
ing specific frameworks over the Grid that target ge-
nomics and proteomics issues, such as the Biotechnology
Information and Knowledge Grid (BioGrid) and the Bioin-
formatics and Genomics Grid for European Research
(BIG-GER). However, there is still a lack of a common
analysis framework for genomic and proteomic data,
which could exploit the benefits of a grid environment.

Challenges: The advancement in the technologies is pro-
viding an exponentially rising amount of data. For this rea-
son there is a shift in research from hypothesis-driven to
data-driven studies. This shift is presenting scientists with
new challenges in data analysis. On one hand, most pro-
teomics studies have a limited number n of instances (i.e.
samples or records). Usually n ranges from tens to hun-
dreds of cases, opposed to the thousands or millions of
instances in a typical engineering or finance application.
On the other hand, high-throughput techniques in life sci-
ences yield several thousand variables per case, in sharp
contrast with the traditional data mining scenarios. This
problem is known as the curse of dimensionality, or small-

n-large-p problem. The curse of dimensionality is espe-
cially evident when dealing with protein classification
studies. Overall, the major methods for protein classifica-
tion can be distinguished into three basic groups: pairwise

sequence comparison algorithms [4], generative models
for protein families [5-6] and discriminative classifiers [7].
Despite the differences in the actual methods, they all
share a common factor; building an accurate protein clas-
sification system depends critically upon choosing a good
representation of the input sequences.

Methods: In order to cope with the dimensionality issue,
most machine learning algorithms focus on specific
groups of proteins or reduce either the size of the original
data set or the number of attributes involved. Grid com-
puting could potentially provide an alternate approach to
this issue, by combining multiple approaches in a seam-
less way. There are several recent attempts in integrating
in a seamless way these two fields: data mining and grid
computing [8]. Nevertheless, a unifying methodology that
couples them together, and at the same time taking into
account the specific needs and constraints of the protein
classification problem will potentially open the way for
close collaboration between domain experts and com-
puter scientists.
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