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Abstract
The failure of metabolism process is resulted by metabolic disorder and growing interest worldwide. The
purpose of this research is to investigate common genes that are shared by four metabolic diseases like
OB, T2D, HT and CVD. Associated genes with specific metabolic disease have been accumulated from
different world recognize databases. Initially 2794, 1520, 2531 and 4713 genes are collected respectively.
Collected genes are verified and mined for the establishment of gene interaction models. It reduced
91.05%, 89.74%, 92.70% and 96.22% genes respectively. Sorting technique has been applied for
arranging the collected genes separately. After completion of analysis 125, 108, 121 and 110 genes have
been achieved respectively. 62 common candidate genes are determined. Finally, cross linkage process
discovered 10 common genes and reduced 83.87% genes for four diseases. This research will be helpful
not only to construct simple common metabolic pathway but also to target drug for metabolic diseases.
Keywords: Common Genes, Data Mining, Metabolic Disorders, Metabolic Diseases, Gene Regulatory
Network.

1. Introduction
Overweight and Obesity are among the five leading cause of death worldwide. The occurrence
of overweight and obesity have increased rapidly and become the most common cause of death
in most countries. According to the WHO, among living populations in the world more than
65% death are occurring due to overweight and obesity [1]. Obesity is the cause for overweight
and therefore they are proportionally interrelated. On the other hand obesity is not a disease
but leads to death for various metabolic diseases like Type 2 diabetes, Hypertension,
Cardiovascular diseases etc. The death level is increasing at a dreadful level mainly among
adults and children due to Obesity [2]. The articles [3, 4] show that obesity shortens the life
expectancy 6-7 year’s average. Another article [5] proposed that 2-4 years life expectancy is
reduced for BMI level 30-35 kg/m2, on the other hand around 10 years life expectancy is
reduced for more than 40 kg/m2 BMI level. So, it is easily seen that obesity is responsible for
shortening of life expectancy and also for causing Type-2 Diabetes. Now why is type-2
diabetes awful?
Type-2 diabetes is more dangerous because its increasing level may remain in undetected for
many years. It is more affective among adult persons. Last year it is founded 9% of adults 18
years and older had diabetes. Last year it was found in a study that 9% of adults (18 years and
above) has diabetes. It is high, around 80% in low and middle income countries. To initiate
Type-2 diabetes both lifestyle and genetic factors play a vital role [6-9]. So there is a strong
correlation between Type-2 diabetes and metabolic disorder. According to Chobanian et al.
(2003), hypertension is a chronic metabolic disorder and is common for both the developed
and developing nations. Hypertension is general both for developed and developing countries.
The number of hypertension patients are 333 million and 639 million for both developed and
developing countries respectively [11]. Type-2 diabetes is 2.5 times higher as compare to blood
pressure in developing countries in subjects with hypertension [12]. Like as Type-2 diabetes,
obesity has a strong proportional correlation with hypertension [13]. From the literature review
[14]
, it is clearly visualized that obesity and hypertension are interrelated. Different studies
reported that obesity is one of the major risk factors for occurring hypertension [15, 16]. They
also described vastly about hypertension with different stages. In 2012, a common metabolic
pathway between hypertension and diabetes was established [17]. Through this discussion it is
seen that obesity, type-2 diabetes and hypertension have association with each other. But what
is about cardiovascular disease?
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Morrish et al. 2001[18], proposed that heart disease and stroke
are highly responsible for deaths in diabetic patients. In their
multinational study they viewed that cardiovascular disease
causes around 50% diabetes patients death. Metabolic
syndrome plays an important role to develop cardiovascular
disease [19, 20]. The article [21] also focused that type-2 diabetes
is a main fronted leader for causing cardiovascular disease.
Microvascular and macrovascular complications of diabetes
are major cause of occurring of coronary heart diseases. On the
other hand to initiate metabolic syndrome, obesity and type-2
diabetes are highly responsible [22]. Now cardiovascular
diseases have a connection with obesity and Type-2 diabetes [23].
From the above discussion it clear that obesity, hypertension,
type-2 diabetes and cardiovascular disease have association
with each other. And they also biologically interconnected.
Now question arises, how the analysis can be done?
For last few years, the researchers are more concerned in the
biological interaction networks at the genetic levels. Major
goals of those studies are to identify basic structural
relationships among genes, proteins and corresponding
diseases. Gene regulatory interaction network models
established for analysis. There are also different types of
bioinformatics tools that are helpful to represent interaction
with predicted pathway among genes, proteins and
corresponding diseases [14]. KEGG database is one of them. Its
use and analysis are briefly described in article [24]. The UniHi
is another better tool to analysis common metabolic pathway.
This tool is referred by Ravi Kiran Reddy Kalathur et al. 2014
[25]
. In 2014, the authors proposed a community based
approach gene regulatory network for complete and
incomplete topology using genes [26]. During the development
of cells, gene regulatory networks regulate critical event [27].
New links in the gene regulatory network are identified which
are responsible for developing this critical cell population [28].
Unprecedented characterization of the migratory CNC
transcriptome has been also provided by them. Now it is clear
that gene regulatory network is one approach to analysis
biological interaction. Is there another approach to analysis?
An Nrf2 regulatory network was designed by John D. Hayes
and Albena T. Dinkova-Kostova [29] in 2014. Through is
network an interface between intermediary metabolism and
redox can be easily gained. Another network called
Parkinson’s disease gene regulatory network was designed by
Dusonchet J et al. [21] in 2014. This network has capability for
finding LRRK2 gene regulatory pathway. In 2014, a gene
regulatory network with metabolic pathways for integrative
genomics of coronary artery disease was proposed by Makinen
VP, 2014[30]. At the same year, Teichmann SA and Babu MM
[31]
investigated the role of gene duplication for gene network
evolution. A genetic association’s mode network for psychotic
bipolar disorder and schizophrenia was proposed by Medaa
SA et al. [32] at 2014. Xi-Mei Zhang et al. [33] designed a

miRNA-TF-gene regulatory pathway in obesity in 2015. The
above background study clarify that gene regulatory network
is best approach to analysis biological interaction. For analysis
another question comes to front how to make analyze easy?
The literature review focuses that for development of any gene
regulatory network firstly we needs the list of genes that are
associated with selected diseases. Generally gene interaction
network is complex. The larger gene list is mainly responsible
for this complexity. Removing the unnecessary genes without
those biological functions make the analysis easy. Biological
functions are complex interaction network among the cell’s
numerous constituents such as RNA, DNA, protein and other
small molecules which are responsible to create it. So it is very
important to access interactions among gene-protein, genegene and metabolic levels. This research paper investigates the
common genes associated with four metabolic diseases like
obesity, hypertension, type-2 diabetes and cardiovascular
disease applying bioinformatics approach. If we able to find
out the abnormal genes for a particular disease then it will be
most helpful for easy analysis and push drug for particular
disease. With the best knowledge of authors there are no
research articles which are investigate the common genes
among the proposed four specific metabolic diseases.
2. Materials and Methods
To find out common genes among metabolic diseases six steps
were followed. Detailed description is shown in Figure-1 and
full history in below subsections, step by step. The study was
approved by Department of Biotechnology and Genetic
Engineering Research and Ethics Committee, Mawlana
Bhashani Science and Technology University.
2.1 Data Collection
Associated genes of this research are collected from PubMed
due to its reliability and authentic storage. It is also freely
accessible and downloadable gene database. Data also
collected from OMIM database and Gene Bank data
warehouse to enrich research data collection.
2.2 Data Processing
According to specific disease genes were enlisted and merged
that were collected from different databases. To avoid
duplication and unnecessary genomic data the collected genes
were individually processed. With the help of KEGG database
the collected genes data were verified.
2.3 Data Mining
To making data appropriate for analysis or application data
mining technique has been applied. After mining the collected
data genes on metabolic diseases were stored in UniGene data
warehouse. Because it refers a cluster of genes what perform a
particular function.

Fig 1: Working Step by Step Procedure
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To making data appropriate for analysis or application data
mining technique has been applied. After mining the collected
data genes on metabolic diseases were stored in UniGene data
warehouse. Because it refers a cluster of genes what perform a
particular function
2.4 Gene Identification
EXPASY database was used to identify the interrelated genes
among metabolic diseases. It performs to find out genes which
are related to diseases. It also finds out the action of genes for
the cause of crashing metabolism process of specific diseases.
2.5 Gene Sorting
The displacement of any important gene may give a wrong
result. For setting the actual place of each gene according to
their responsibility sorting technique was used in this research.
The identified genes were sorted here using sorting algorithm
of Taxonomy database which are internally correlated among
T2D, HT, OBS and CVD diseases.
2.6 Gene Filtering
This is the crucial part of this research. To find out the
common genes among selected metabolic diseases the UniHI
(Unified Human Interactome) linkage network filtering
technique has been applied. This technique is helpful to find
out the genes those have minimum binary and also complex
interaction among themselves.
3 Results and Discussions
Sequence abnormality in a single gene causes a disease. In a
disease, there are the effect of more than one gene directly or
indirectly even through proteomic level. Various
bioinformatics tools are established to analysis the disease
process newly by analyzing genes and proteins interaction
among themselves with their structure also.
3.1 Gene Collection, Integration, Mining and Sorting
Responsible genes for target diseases (T2D, HT, OBS and
CVD) were collected from trustable databases named PubMed,
OMIM and Gene bank etc. After the collection, the lists

obtained from different databases were merged and
preprocessed. The results showed that primarily 2794, 1520,
2531 and 4713 responsible genes were collected for T2D, HT,
OB, CVD respectively.
UniGene database has been used to perform the mining
operation at preprocess level into the list of responsible genes.
After the mining operation the results were visualized that the
genes were reduced compared to primary collection. The
mining procedure reduced 91.05%, 89.74%, 92.70% and
96.22% genes for T2D, HT, OB and CVD respectively.
Therefore, the responsible genes for T2D, HT, OB and CVD
were 250, 156, 185 and 178, respectively.
The genes which were responsible for anyone of the above
mentioned diseases were mention here as candidate gene and
selected among mining result. The result has also been
justified experimentally through KEGG pathways. Resulting
gene reduction in this section were 50.00%, 22.44%, 41.62%
and 38.20% for T2D, HT, OB and CVD respectively. After
analyzing the result, the candidate genes for T2D, HT, OB and
CVD were 125,121, 108 and110 respectively. 62 common
genes were identified for T2D, HT, OB and CVD diseases for
applying sorting procedure.
3.2 Gene Linkage Filtering among T2D, OB, HT and CVD
The investigation procedure of molecular cross-talk among
four metabolic interrelated diseases (like T2D, HT, OBS and
CVD) mechanisms has drawn using cross linkage technique.
The individual disease networks were also looked thoroughly
at their ‘hubs’. By analyzing the gene patterns and their
relationship within different diseases, the genes were collected
for four diseases. Gene list is created by investigating their
connecting procedure and cross talk which contains all types
of connections among four diseases. During this process
83.87% common genes were reduced for all four diseases.
Finally ten common genes were identified i.e., APOA1,
APOB, CCL2, IL6, LPL, NFKB1, NR3C1, PPARGC1A,
STAT3, TNF for the common genes among four investigated
metabolic diseases. Figure-2 represents the full gene reduction
history step by step.

Fig 2: Full Gene Reduction History Step by Step Result

4 Conclusion
The connectivity knowledge of genes and diseases are mostly
helpful to understand the genetic mechanisms of diseases. To
gather connectivity knowledge firstly there is need to know
about genes which are associated with specific disease. Larger
numbers of associated genes make the analysis complex. So
smaller number of genes investigation is the key point not only

to build the simplest disease network but also to make easiest
analysis. Building of a metabolic diseases network the
investigation of candidate genes whose are associated with
T2D, OB, HT and CVD diseases is topologically important.
The genes which have perfect biological relation to the
specific disease have been collected by verifying the
interrelationship among those metabolic diseases. Finally the
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completion of the step by step procedure was done and ten
common genes are identified in the present study. This
research will be helpful to construct a common metabolic
pathway or metabolic diseases network and also to target drug
for metabolic diseases.
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