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Abstract:

Data mining algorithms applied in healthcare industry play a significant role in prediction and
diagnosis of the diseases. This study deals with schizophrenia datasets to which data mining
techniques are applied to segregate the co genes associated with the differentially expressed
genes.Though, there are many studies about schizophrenia reporting the candidate genes, they are not
fully accurate because of the techniques used to find out the highly responsible genes. To encounter
this problem, the significant genes that play a major role in schizophrenia are to be
identified.Significant gene finding is necessary to identify the disease and associated gene finding
helps in determining the co-diseases, therefore enabling drug target identification.This study attempts
to develop a gene predictor tool to simplify the process of significant gene finding. The Gene
predictor tool involves several process to overcome the procedure for identifying the significant and
associated genes.This tool is used to automate the manual process involved in finding of significant
genes and associated genes. This tool can be used for any microarray data set from array express.
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INTRODUCTION

Data mining is one of the newest analytical
methods that have been used to serve medical
science research and has been shown to be a
valid, sensitive, and reliable method to
discover patterns and relationships. The
purpose of data mining is to extract useful
information from large databases or data
warehouses. Data mining algorithms applied
in healthcare industry play a significant role in
prediction and diagnosis of the diseases. There
are a large number of data mining applications
are found in the medical related areas such as
Medical device industry, Pharmaceutical
Industry and Hospital Management. To find
the useful and hidden knowledge from the
database is the purpose behind the application
of data mining (1). Data mining techniques
like classification, clustering and association

extract meaningful information. Some of the
important current applications of data mining
in health care includes predicting the future
outcomes of diseases based on previous data
collected from similar diseases, predicting the
genes causing the diseases using microarray
technology, predicting frequently occurring set
of genes causing diseases along with another
similar diseases, diagnosis of disease based on
patient data, analysing treatment costs and
demand of resources, pre-processing of noisy,
missing data and minimizing the time to wait
for the disease diagnosis (2). Depending on the
nature of the data as well as desired
knowledge, there are a large number of
algorithms for each task. This study deals with
schizophrenia datasets to which data mining
techniques are applied to segregate the co
genes associated with the differentially
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expressed genes.People with a diagnosis of
schizophrenia are at higher risk of suicide
(Approximately 10% of general population). It
can’t be cured completely (3). But if treated, it
may help to reduce its aggressiveness. Genes
are responsible for causing any kind of
disease. Though, there are many studies about
schizophrenia reporting the candidate genes,
they are not fully accurate because of the
techniques used to find out the highly
responsible genes. To encounter this problem,
the significant genes that play a major role in
schizophrenia are to be identified. The gene
predictor tool is developed by using PHP
scripting language. The reason for taking PHP
is it is an open source scripting language (4).

USE OF GENE PREDICTOR TOOL

Gene predictor tool is helpful to easily identify
the significant gene and associated gene from
the considered dataset. Significant gene
finding is necessary to identify the disease and
associated gene finding helps in determining
the co-diseases, therefore enabling drug target
identification.The Gene predictor tool involves
several process to overcome the procedure for
identifying the significant and associated
genes (5).This tool can be used for any
microarray data set from array express.

For the case study, the Schizophrenia Dataset
is taken from Array Express. Array Express
contains Micro array datasets. Micro array
data set contains values of gene expression
which resides in a gene chip (6). The
processed data is downloaded and saved as
‘csv’ file which is further loaded and
processed.

CONCEPTUAL FRAMEWORK

The gene predictor tool model consists of the
following modules as in the Figure 1. Quality
checking, Data pre-processing, Significant
gene finding and Associated genes finding.

www.ljiemr.org
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Figure 1: GENE PREDICTOR TOOL MODEL

GENE PREDICTOR TOOL

This tool is used to automate the manual
process involved in finding of significant
genes and associated genes. The manual
process consumes more time since it involves

lot of manual intervention. The following
Figure 2 to 6 are the screen shots of the
developed software tool at various levels of
execution.

The Gene Predictor
This tool is used to predict the genes

Figure 2: Home Page for Gene Predictor Tool

MODULE 1:

In this module of gene predictor tool, Quality
check of the retrieved data set is performed.
Figure 3 displays the functioning of Quality
checking using two statistical methods namely
Box Plot and Density Plot. The processing is
done in PHP embedded in R.
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Figure 3: Quality Checking in Gene Predictor
Tool

MODULE 2:
Module 2 enables the data pre-processing for
clearing the irrelevant data from the given

input data set and skewing the larger data set
into smaller data set involving Log
Transformation and Z-Score Normalization.
The following figure 4 depicts this procedure.

Preprocessing Z-Score Normalisation

Tool
MODULE 3:

This module represents the Significant Gene
Finding. Here any microarray data sets can be
feeded for analysing the significance of the
genes which is done by utilizing T-test . T-test
gives the significance genes as output as
shown in the figure 5.

Significant Gene Finder f‘}"'

Figure 5: Significant Gene Finding in Gene
Predictor Tool
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MODULE 4:

Module 4, the associated genes or co-genes are
found by applying ‘Apriori’ algorithm implied
in PHP with R. The sample result of
Association Rule Mining is displayed in the
below Figure 6.

Associated Gene Finder
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Figure 6: Associated Gene Finding in Gene
Predictor Tool

COMPARISION OF EXISTING AND
DEVELOPED TOOL
In this field of Data Mining in pharmacy and
medical, many researchers have developed
tools for gene prediction which involves each
and every process performed individually. For
finding of significant genes and associated
genes several steps are involved. In the
existing tools these steps are done separately
thereby it takes more time to complete the
process. The developed tool is coded by
assembling these several steps at a time using
PHP scripting with R. Therefore it takes only
few minutes to complete the process.The
following Table 1 clearly depicts the
performance of the developed gene predictor
software tool with existing tools. The average
time taken for processing the gene finding
procedure with the help of existing tool and
the developed tool is compared and exhibited
in the below table.
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The following Figure 7 shows the graphical
representation of the above Table 1.
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Developers Research Center,1-72, 2016.
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This study mainly focuses on finding 608,November 2019.

significant genes and co-genes causing
schizophrenia by using datamining techniques
with the help of gene predictor tool. The
overall architecture is framed and coded using
‘R> and embedded in scripting language
‘PHP’.The main purpose of the study is to
help the society by find the effective drugs for
any diseases through significant genes and co-
genes by using the frame work. The gene
predictor tool can be further improved by
getting the dataset automatically from any
other biological databases.
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