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Abstract: Gene Co-expression network analysis is increasingly 

used to explore system level functionality. In order to study the 

complexity within gene interactions and identify a target gene for 

clinical application the researchers apply co expression network 

based on correlation coefficient. Significance of weighted co 

expression network analysis is that it reduces the high dimension 

of the data and integrity of multi scale dataset and also identifies 

the hidden interactions among the genes. Construction of co 

expression network on a large sample size would improve the 

accuracy and robustness but statistical and computational 

methods applied for screening of multidimensional data are both 

space and time consuming. In present, the researchers are at the 

verge of acquiring a new methodology that analyzes huge data in 

short time period. However big data analytics method for 

analyzing gene co expression network is in infant stage. Our 

objective is to identify an approach using big data analytics 

framework that can enable scientific research community to 

process large scale data and support them in identifying clinically 

significant targets. 

Index Terms: Co-Expression, Correlation, Weighted Network, 

Network Analysis. 

I. INTRODUCTION 

Gene Co-expression Network is a directed graph with each 

node representing a gene and there is an edge, if there exists 

any relation between those genes. Significance of this is that it 

reduces the high dimension of the data and integrity of multi 

scale dataset. This identifies the hidden interactions among 

the genes. Researchers can focus on various gene modules as 

opposed to individual genes. In this paper we are going to 

work with cancer related dataset. Cancer is a vicious disease 

and therefore it is important to understand the gene patterns 

and interactions in its samples. So that significant medical 

inferences could be made out of the analysis of those patterns 

and interactions. Co expression is mathematical treatment 

which enables us to practice this analysis. Co expression has 

been executed in R, a free and open source factual 

programming dialect that is generally utilized, kept up and 

enhanced by a dynamic group. It was produced to all the more 

productively break down micro array datasets by measuring 

not just the relationships between individual sets of qualities, 

yet additionally the degree to which these qualities share 

similar neighbors. Network based strategies have been 

discovered valuable in numerous spaces. Co expression 

network analysis is important and significant because it 

reduces high dimensionality of the data. In this paper, we will 

aim for gene co-expression network based for transcriptions 

response of genes to changing challenges like increasing the 

data size along with a checking on accuracy and time 

efficiency. 
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II. LITERATURE SURVEY 

After reading various research papers from various sources 

and journals, we have finally gathered some knowledge, by 

analyzing various problems related to this field of interest and 

how researchers have adapted different techniques and 

solutions to handle those problems. Few of the important 

papers among the survey made so far are mentioned below 

with the challenges and methodology of respective papers 

explained briefly.  

   Matthew V. DiLeo, Gary D. Strahan, Meghan den Bakker 

and Owen A. Hoekenga have proposed to perform analysis of 

co expression gene of tomato fruit metabolome, we learnt that 

the challenges they faced were dimensionality reduction in the 

process to cleanse the input dataset. To encounter this 

problem they used PCA and BL-SOM methods to overcome 

the challenges.  

Ignacio Riquelme Medina, Zelmina Lubovac-Pilav have 

proposed that network based examination gives more 

elevated amount associations amongst cells and their 

contribution in various pathways, which is a decent beginning 

stage for exploring complex illnesses, for example, Type 1 

Diabetes. 

    Hisham Abdel Latif Albukhaiti and Jiawei Luo proposed 

that in their investigation, it expects to dissect the distinction 

of non-straight quality co-articulation arrange between tumor 

related network and typical related network. We initially 

acquaint the TMM technique with standardize the quality 

articulation to decrease the predisposition of tests. At that 

point, the fundamentally differentially communicated 

qualities which are recognized with the DESeq technique are 

utilized to develop the co-articulation arrange. To secure the 

non-direct nature of the organic framework, we utilize the 

dCor, which is effective by and large, to gauge the reliance 

amongst qualities and supplant the first relationship measure 

in WGCNA to build the non-straight weighted quality 

co-articulation organize for both the gastric disease and 

typical specimens. To discover intrigued qualities in all the 

differentially communicated qualities, we recognize the 

modules in the two systems individually and find just a single 

module in each system. The qualities which are in the module 

of ordinary affiliation yet not in the module of disease 

affiliation arrange are chosen for facilitate investigation and 

call these qualities stray qualities for simple reference. 

III. METHODOLOGY 

Our objective is to pull out significant patterns in genes and 

understand system instead of reporting individual parts. Our 

focus should mainly be on clusters and not on individual 

genes.  
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The working of Gene Co expression analysis is that it will 

construct a network using the patterns and interactions among 

the genes. After that it will identify those modules, so that 

module based analysis is possible, then it is going to relate 

that module with some micro dataset which is done to find the 

biologically interesting modules. After completing that, we 

study the module preservation of our data. This is to check the 

strength (strong or weak) of the module. For example, if we 

have a lung cancer module in a dataset, we will find out which 

module could be found in another lung cancer dataset. After 

finding the interested modules, we find the key drivers in 

those modules. This means, to check whether these modules 

contain certain transcript, or any particular identifying gene in 

these modules.  

A. Existing System 

The data set after being taken as input undergoes through a 

process to calculate the similarity among the genes. This is 

done by calculating Pearson correlation coefficient among 

those genes. This shows the level of consistency between the 

gene expressions. After that this correlation matrix thus 

formed is transformed into a adjacency matrix with an aim to 

create network modules. Finally when the network modules 

are identified, we apply big data technologies to analysis 

those network. In order to implement the above environment, 

we use R scripting. Since, WGCNA is already having R 

packages, it becomes easier to implement. Also, R provides 

with various libraries which could be used to analysis various 

clinical significances. Formula for person correlation is; 

 

 

Where i and j are two different nodes, a is the similarity factor 

and x and j are weights of the respective genes. Beta is often 

taken as 6 as a constant. The diagrammatic view of the 

existing methodology is given in fig (a). 

 

 
Fig (a) 

 

B. Challenges 

This method can process a limited amount of data only of 500 

to 1000 rows and columns of dataset at maximum. Also, 

Statistical and computational methods applied for screening 

of   multidimensional data are both space and time consuming. 

C. Proposed System 

To identify a method using big data analytics framework that 

can enable scientific research community to process large 

scale data and support them in identifying clinically 

significant targets. In order to increase the efficiency and 

accuracy of the system, we are going to increase the input data 

size so that better and accurate inference can be made. After 

taking huge cancer data set, we need to clean the data and 

perform dimensionality reduction techniques on that data set. 

After the data is clean, we need to construct graph based 

network, so that our analysis can be made faster and less time 

consuming. Further to improve the efficiency, we will 

optimize those graphs as well. . The diagrammatic view of the 

existing methodology is given in fig (b). 

 

 
Fig (b) 

 

D. Huge Cancer Dataset in Spark 

In this paper, cancer related data set is being used. The dataset 

is in tabular format of a csv/excel file, with the rows depicting 

the various number of genes and the column depicting various 

number of samples of those genes. Sample data and R 

software tutorials: 

http://www.genetics.ucla.edu/labs/horvath/CoexpressionNet

work. We overcome the challenge of limited dataset by 

storing the dataset into big data framework such as spark, and 

after that apply operations over the dataset by integrating 

spark with R. SparkR provides the combined features of R 

packages and parallel processing environment of spark. 

 

E. Correlation Matrix 

After reading the data into spark, we perform dimensionality 

reduction by first taking the data into a spark data frame and 

calculating the similarity among the data that consists of co 

expressions values of cancer affected genes. While 

calculating, we find the correlation between one observations 

with all the remaining observations.  A sample of the 

correlation calculated is shown in fig (c). 
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http://www.genetics.ucla.edu/labs/horvath/CoexpressionNetwork
http://www.genetics.ucla.edu/labs/horvath/CoexpressionNetwork
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Fig (c) 

F. Adjacency Matrix 

Taking the correlation as the input to Topological Overlap 

Module function of R, efforts are made to calculate the 

adjacency among the highly correlated genes. Calculation of 

the correlation and the adjacency in the existing method takes 

ample amount of time to throw the result, whereas in the 

approach of this paper the computational time taken to 

calculate the above steps was very less. A sample of the 

adjacency calculated is shown in fig (d). 

 

 
Fig (d) 

 

G. Detecting and Optimizing Analyzing Module 

The adjacency matrix calculated in the previous step will be 

saved as a R data file and will be taken to a R IDE for better 

visualization purpose. In IDE, on the adjacency matrix, 

agglomerative hierarchical clustering will be applied and by 

using a cut tree function the required modules will be 

detected. These modules would still contain certain noise 

factor which needs to be removed. For this purpose we will 

apply power transformation on the adjacency matrix and 

repeat the above process of finding the modules. This time, 

the modules are observed to have less noise than earlier. The 

module detected is shown in fig (e). 

 
Fig (e) 

IV. CONCLUSION 

So far WGCNA can process a limited amount of data only. 

This is because Statistical and computational methods applied 

for screening of   multidimensional data are both space and 

time consuming. Therefore, our objective is to identify a 

novel computational method using big data analytics 

framework that can enable scientific research community to 

process large scale data and support them in identifying 

clinically significant targets, keeping in mind the efficiency 

and accuracy of the system to be increased. We have so far 

calculated correlation in 3:48 min and adjacency in 1:32 min 

in spark environment, where as existing system took 10:02 

min and 7:59 min respectively. 
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