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Role of Data Mining in Bioinformatics: A Review
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The field of computer applications in bioinformatics is a complex fusion of two distinct scientific disciplines
- computer technology and bioscience. Bioinformatics is the science of managing, mining, and interpret infor-

mation from biological sequences and structures. Advances such as genome-sequencing initiatives, microarrays, proteom-
ics, and functional and structural genomics have pushed the frontiers of human acquaintance. This article highlights some
of the basic concepts of bioinformatics and data mining. It also highlights some of the current challenges and opportunities

of data mining in bioinformatics.

INTRODUCTION

In recent years, rapid developments in genomics and prot-
eomics have generated a large amount of biological data.
Drawing conclusions from these data requires difficult com-
putational analyses. Bioinformatics, or computational biol-
ogy, is the interdisciplinary science of interpreting biological
data using information technology and computer science.
The meaning of this new field of inquiry will grow as we con-
tinue to generate and integrate large quantities of genomic,
proteomic, and other data [8]. A scrupulous active area of re-
search in bioinformatics is the application and development
of data mining techniques to solve biological problems. Ana-
lyzing large biological data sets requires making sense of the
data by inferring structure or generalizations from the data.
Therefore, we see a great potential to increase the interac-
tion between data mining and bioinformatics.

BIOINFORMATICS

The term bioinformatics was coined by Paulien Hogeweg in
1979 for the study of informatics processes in biotic systems.
It was most important used since late 1980s has been in
genomics and genetics, particularly in those areas of genom-
ics involving large-scale DNA sequencing. Bioinformatics
can be defined as the application of computer technology
to the management of biological information. Bioinformat-
ics involves the manipulation, searching and data mining
of DNA sequence data. The development of techniques to
store and search DNA sequences [5] have led to widely use-
ful advances in computer science, especially string searching
algorithms, machine learning and database theory. In other
applications such as text editors, even simple algorithms for
this problem usually suffice, but DNA sequences because
these algorithms to exhibit near-worst case behavior due to
their small number of distinct characters. Data sets represent-
ing entire genomes’ worth of DNA sequences, such as those
produced by the Human Genome Project [4], are difficult to
use without observations, which label the locations of genes
and regulatory elements on each chromosome. Regions of
DNA sequence that have the characteristic patterns associ-
ated with protein or RNA coding genes can be identified by
gene finding algorithms [11], which allow researchers to pre-
dict the presence of particular gene products in an organism
even before they have been inaccessible experimentally. The
primary goal of bioinformatics is to increase the understand-
ing of biological processes.

Some of the impressive area of research in bioinformatics in-
cludes:

*  Analysis of gene expression

® Analysis of mutations in cancer

Analysis of protein expression
Comparative genomics
Genome annotation
High-throughput image analysis
Modeling biological systems
Protein-protein docking

Protein structure prediction
Sequence analysis

DATA MINING

Researchers identify two fundamental goals of data mining:
prediction and description. Prediction makes use of present-
ed variables in the database in order to predict future values
of interest and description focuses on finding patterns de-
scribing the data and the subsequent presentation for user
explanation [1]. The relative importance of both prediction
and description differ with respect to primary application and
the technique. With the enormous amount of data stored
in files, databases, and other repositories, it is increasingly
important, if not necessary, to develop powerful means for
analysis and explanation of data and for the extraction of in-
teresting knowledge that could help in decision-making [2].
Data Mining, also popularly known as Knowledge Discovery
in Databases (KDD) [5], refers to as “the nontrivial process
of identifying valid, novel, potentially useful and ultimately
understandable pattern in data”.

The following points shows data mining as a step in an itera-
tive knowledge discovery process.

1. Data cleaning: Also known as data cleansing, it is a
phase in which raucous data and irrelevant data are re-
moved from the collection.

2. Data integration: At this stage, multiple data sources,
often heterogeneous, may be combined in a general
source.

3. Data selection: At this step, the data relevant to the
analysis is decided on and retrieved from the data collec-
tion.

4. Data mining: It is the crucial step in which intelligent
techniques are applied to extract data patterns poten-
tially useful.

5. Pattern evaluation: In this step, strictly interesting pat-
terns representing knowledge are acknowledged based
on given measures.

6. Knowledge representation: It is the final phase in which
the discovered knowledge is visually represented to the
user. This essential step uses mental picture techniques
to help users understand and interpret the data mining
results.

INDIAN JOURNAL OF APPLIED RESEARCH = 1



RESEARCH PAPER

The KDD is an iterative process. Once the discovered knowl-
edge is presented to the user, the evaluation measures can
be enhanced, the mining can be further polished new data
can be selected or further transformed, or new data sources
can be integrated, in order to get different, more appropri-
ate results.

SOFT COMPUTING TECHNIQUES

Soft Computing refers to a collection of computational tech-
niques in computer science, artificial intelligence, machine
learning and some engineering disciplines, which attempt to
study, model and analyze very complex phenomena [10]. In
advance computational approaches could model and pre-
cisely analyze only relatively simple systems. More complex
systems arising in biology, medicine, the humanities, man-
agement sciences, and similar fields often remained intrac-
table to conventional mathematical and analytical methods.
This is where soft computing provides the solution. Key areas
of soft computing [6] include the following:

Fuzzy logic

Fuzzy logic is derived from fuzzy set theory dealing with rea-
soning that is approximate rather than exactly deduced from
classical predicate logic. It can be thought of as the appli-
cation side of fuzzy set theory advertising with well thought
out real world authority values for a complex problem. Fuzzy
logic can be used to control household appliances such as
washing machines (which sense load size and detergent con-
centration and adjust their wash cycles accordingly) and re-
frigerators.

Neural Networks

Avrtificial neural networks are computer models built to emu-
late the human pattern recognition function through a simi-
lar parallel processing structure of multiple inputs. A neural
network consists of a set of essential processing elements
(also called neurons) that are distributed in a few hierarchical
layers. Most neural networks contain three types of layers: in-
put, hidden, and output. After each neuron in a hidden layer
receives the inputs from all of the neurons in a layer ahead
of it (typically an input layer), the values are added through
applied weights and converted to an output value by an acti-
vation function (e.g., the Sigmoid function). Then, the output
is passed to all of the neurons in the next layer, providing a
feed forward path to the output layer.

Statistical Inferences

Statistics provides a solid theoretical foundation for the prob-
lem of data analysis. Through hypothesis validation and/or
investigative data analysis, statistical techniques give asymp-
totic results that can be used to describe the likelihood in
large samples. The basic statistical exploratory methods in-
clude such techniques as examining distribution of variables,
reviewing large correlation matrices for coefficients that meet
certain thresholds, and examining multidimensional frequen-
cy tables.

Rule induction

Volume : 4 | Issue : 5 | May 2014 | ISSN - 2249-555X

Induction models belong to the logical, pattern decontami-
nation based approaches of data mining. Based on data sets,
these techniques produce a set of if-then rules to represent
significant patterns and create prediction models. Such mod-
els are fully transparent and provide complete explanations
of their predictions.

Genetic Algorithm

They are search algorithms based on the mechanics of or-
dinary genetics i.e. operations existing in nature. They
combine a Darwinian ‘survival of the fittest’ approach with
a structured, yet randomized, information exchange. The ad-
vantage [9] is that they can search complex and large amount
of spaces efficiently and locate near optimal solutions rapidly.

CONCLUSION

In this report an in-depth study of the different bioinformat-
ics and data mining was made. Bioinformatics and data min-
ing are developing as interdisciplinary science. Data mining
approaches seem ideally suited for bioinformatics, since
bioinformatics is data-rich but lacks a broad theory of life's
organization at the molecular level [6]. However, data mining
in bioinformatics is held back by many facets of biological
databases, including their size, number, diversity and the lack
of a standard ontology to aid the querying of them as well
as the heterogeneous data of the quality and provenance in-
formation they contain. Data mining and bioinformatics are
fast growing research area today. It is important to examine
what are the important research issues in bioinformatics and
develop new data mining methods for scalable and success-
ful investigation. Data mining is therefore a helpful technique
to solve the problem of enormous data faced by researchers
in their quest to solve the puzzles of our life.
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