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ABSTRACT

The traditional methods in molecular biology generally work on a “one gene in one experiment”
basis which means that the throughput is very limited and the “whole picture” of gene function is hard
to obtain. In the past several years, a new technology, called DNA microarray, has attracted tremendous
interests among biologists.Researchers can now routinely investigate the biological molecular state of
a cell measuring the simultaneous expression of tens of thousands of genes using DNA microarrays.
In the present   work , the  datamining for such a DNA microarray data has been  focused in  greater
details. To fulfill this need datamining technique has been developed. The ‘cell slide images’ have been
processed  to calculate different gene values in the particular slide which in turn maintain  the database
for cluster analysis and visualization which helps to compare database of DNA sample images for
disease diagnosis . The diseases taken into consideration in the present work are cancer , hepatatis
and diabetes.

Keywords: Datamining, DNA, Clustering and Visualisation.

INTRODUCTION

Datamining is an analytic process
designed to explore data  in search of consistent
patterns and/or systematic relationships between
variables, and then to validate the findings by
applying the detected patterns to new subsets of
data. The ultimate goal of datamining is prediction
and predictive datamining is the most common type
of datamining and one that has the most direct
business applications,such  as DNA microarray data
analysis and visualization .

Microarrays are a revolutionary new
technology with great  potential to provide accurate
medical diagnosis which helps to find the right
treatment and cure for many diseases and provide
a detailed genome-wide molecular portrait of cellular
states. The work included in this issue is a good
sample of second generation methodologies and
techniques that is being used under development
today. As it can be seen from the results , they are
very promising and extend the possibilities of
applying computational analysis and datamining to
aid research in biology and medicine. The present

work  not only would like to close this introduction
with a brief discussion to emphasize the large
potential payoff of these analytical efforts but also
pointing out the huge challenges ahead. There is
little doubt about the potential of computational and
statistical analysis of molecular probes to improve
the understanding of the cell and the possibilities
of molecular medicine. Finding new insights into the
molecular basis of biological processes and
searching for new drugs and treatments is a problem
of high complexity and where the techniques of
molecular biology has been applied for many
decades. The process is analogous to a large search
of a few molecular entities, connections or
relationships in a large sea of possibilities. One
important goal of current and future computational
analysis methods  short of reverse engineering the
entire cell circuitry,which by the way it is still an
intractable problem, should be to reduce that search
and help to expose the most promising candidates
(gene, proteins, drugs etc.) for further study.

DNA microarray experiments generate a
substantial amount of information about global gene
expression. Gene expression profiles can be



represented as points in multi-dimensional space.
It is essential to identify relevant groups of genes in
biomedical research. Clustering is helpful in pattern
recognition in gene expression profiles. Some
clustering techniques have been introduced. A
critical aspect in the analysis of gene expression
data is identification of clusters of genes that have
similar expression patterns. Clustering techniques
transform a large matrix of expression levels for
different genes in different conditions into a more
organized and informative collection gene sets,
which are expected to share similar biological
properties. Clustering techniques are predominantly
influential in tissue classification, function
annotation, and other biomedical applications1.
Clustering has been studied for a long time in
statistical learning. There are many algorithms that
was carried out in gene expression profiling, i.e.,
hierarchical clustering method, k-means clustering,
self-organizing map (SOM)1, principle component
analysis1, fuzzy c-means clustering2, CLICK3,
adaptive quality-based clustering4, quantum
clustering5, mean-shift5, bagged clustering6 and
Gustafson-Kessel method7, etc. The fractal
clustering algorithm in gene expression profiling is
also given in detail10. It provides a very natural way
of defining clusters that is not restricted to any
particular cluster shape. This algorithm is based on
the introduction of the concept of the fractal
dimension in clusters. This method clusters points
in such a way that data points in the same cluster
are more self-affine among themselves than to the
points in other clusters, although the clusters do
not have to be ideal fractal themselves8.

Now a days ,different diseases are arising
which in  turn causes an increment in death
rate.Different blood testing are available for
diagnosis. Though various blood testings or any
other testings are available,diagnosis of some
diseases is very difficult. Therefore, only blood
testing or any other testing (eg.spinal cord fluid
testing )is not sufficient. The DNA testing is one of
the advanced technique in which affected DNA &
normal DNA slides are compared for disease
diagnosis. With the software developement, it
became a very easy and beneficial task.In software
development, slide images of palient’s DNA and
disease affected DNA  can be processed and
compared. Pixel values of these images stored in
the database can be also compared for ultimate
result . In the present work , datamining of DNA
microarray data is performed in which ,slide images
of patient’s DNA sample and disease affected DNA
sample are processed and compared. Database of
the two samples are also compared so that exact

result can be given . The result shows whether the
patient is suffering from particular disease or  not.
In this work, slide images of three diseases viz.
cancer, hepatitis, diabetic are considered.

Present work
A visual programming environment has

been done for functional genomic data analysis. Its
basic data processing units are called widgets. Each
widget implements a task of data manipulation,
analysis, model building or visualization. The
advantage of widgets lies in their modularity. Widgets
are connected through channels and communicate
with each other by sending and receiving data. The
output of one widget is used as an input for one or
several other subsequent widgets. This property
relieves the user from the need to design data
structure which is one of the greatest obstacles for
lay users. A collection of widgets and their
communication channels is called a schema which
is essentially a program designed by the user for a
specific data analysis task. The programming
process creating a schema with widgets and their
connections has been  done visually through an
easy-to-use graphic interface. It is easily possible
to maintain database to perform Clustering and
Visualization  of  DNA microarray data and to
compare database of disease DNA sample  for
disease diagnosis. It has been also compared slide
images of patient  DNA sample & disease DNA
sample for disease diagnosis which helps to find
proper treatment to the patient .The block diagram
used in the Present work is as follows :

RESULTS AND DISCUSSION

There are several steps in the design &
analysis of DNA microarray experiment. Those are
1. DNA type  2. Chip fabrication 3. sample
preparation 4. readout 5. software. The advanced
technique(Software ) which give the exact result has
been used .  Once the software is developed, it can
be used for different types of DNA . But only
checking sample image is not sufficient for best
result.It’s  database has also to be tested .  For
database testing datamining is the best way in the
present work. Datamining, clustering & visualization
of DNA Microarray data has been done for the
proper output.

The patient’s name whose DNA is to be
tested is entered and the record is added and
updated for next step .The microdata so added &
recorded in the previous case has been viewed in
further  form along with visualization of the disease
affected sample.
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Fig. - 1: Block diagram

The main  output form in the present work
is as shown in the Fig. -2. In this step, the gray
scaling, edge detection, processing, matching has
been done.First, the DNA sample image of patient
has been selected .The image so selected  is gray
scaled and  edge detections has been done. After
that the disease affected sample image is selected
(cancer, diabetic or hepatatis). This image is then
processed. In processing, gray scaling  and edge
detection has been done. The processed pattern is
then compared with patients image pattern. In
comparison, percentage of matching is given which
finally gives the result whether the patient is
suffering by particular disease or not. This is the
ultimate result of the present work. Again, databases
of two slides has been compared to see the
output.The same procedure has been followed for
diabetic and hepatitis also.

Conclusions
Microarrays are a revolutionary new

technology with great potential to provide accurate
medical diagnostics. The research work included in
the present work  is a good sample of second
generation methodologies and techniques those are
being used under development today. It can be seen
from the results that microarrays are very promising
and extend the  possibilities of applying
computational analysis and datamining to aid
research in biology and medicine. In the present
work, It is easily possible to maintain database to
perform Clustering and Visualization  of  DNA
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Fig. - 2: Comparison of DNA sample and database
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microarray data and to compare database of
disease DNA sample  for disease diagnosis. It has
been also compared slide images of patient  DNA
sample & disease DNA sample for disease
diagnosis which helps to find  proper treatment to
the patient. The diseases taken into the
consideration are cancer,diabeties and hepatitis .

There are various possible applications of
this concept which can be benefited to the nation
as well as society. Following are some applications
in brief.

Gene discovery
Particular genes can be  discovered.

Disease diagnosis
Infected  DNA  & normal DNA can be

compared and disease diagnosis  is done properly.
Drug discovery:
Pharmacogenomics

Pharmacogenomics is the hybridization of
functional genomics and molecular pharmacology.
The goal of pharmacogenomics is to find
correlations between therapeutic responses to drugs
and the genetic profiles of patients.  It is possible to
detect appropriate drug  for the patient  so that the
reaction of drug  can be avoided.

Toxicological  research: Toxicogenomics
Toxicogenomics is the hybridization of

functional genomics and molecular toxicology. The
goal of toxicogenomics is to find correlations
between toxic responses to toxicants and changes
in the genetic profiles of the objects exposed to such
toxicants .


