
IJRECE VOL. 9 ISSUE 1 JAN-MARCH 2021                   ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE) 

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING 

 A UNIT OF I2OR  40 | P a g e   

Preprocessing of Colorectal Cancer Protein Expressions 

Using Correlation Co-Efficient Factor and Disease 

Score 
B Madhav Rao1*, M Sampath Kumar2 

1 Research Scholar, Department of CS&SE, A.U College of Engineering(A), Andhra University, Visakhapatnam, India 
2 Professor, Department of CS&SE, A.U College of Engineering(A), Andhra University, Visakhapatnam, India 

*Corresponding Author:   madhavraob@gmail.com 

 

 

Abstract—Preprocessing is one of the important 
techniques in identifying the molecular sequences. Identifying 
the Colorectal Cancer protein sequences is one of the 
challenging task.  So, an approach is needed to discover and 
identify the related proteins as well as targeted treatment from 
the large data set, so a preprocessing technique called as seed 
proteins co expressions Protein-Protein Interaction (PPI) 
system is implemented. In this algorithm first construction of 
protein network, then consideration of the disease score and 
fix the threshold value based on that filter the network. Finally 
consider the properties of protein sequences and correlate the 
properties based on co-efficient co relation algorithm, based 
on the result the network is splitted into sub-networks. This 
method filters the top proteins which normally effects the 
identification in colorectal cancer. There are proteins which 
effects in 33 regions of Colorectal Cancer such as EGF, 
PLAU, HRAS and TP53 by using the data set of 2000 
proteins. This method purifies and identifies the most effected 
protein expressions for the clinical outcome to understand the 
functional mechanism of essential proteins. Some 
computational methods and topological features with 
biological data has been taken to explore the purification of 
protein sequences. These functional mechanisms can be 
applied for invention of Colorectal cancer drugs, so this 
approach attracts more since it reduces the cost factor. 
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I. INTRODUCTION 

Colorectal Cancer(CRC) is the third most commonly 
occurring cancer in men and the second most commonly 
occurring cancer in women and account for 9.4% of all cancer 
deaths. There were over 1.9 million new cases in 2018 [2].  In 
developing nations, the ascent of colorectal malignant growth 
can be because of the rising maturing populace, horrible 
present day eating designs, and an expansion in danger 
factors, for example, smoking, low active work, and weight, 
so distinguishing proof at the beginning phase is one of the 
significant components. The occurrence rates are 
geographically different, with more than half of the cases of 
CRC occurring in developing countries. Be that as it may, 
mortality is higher in the less evolved nations who have 
restricted assets and insufficient wellbeing foundation. Death 
rates have been diminishing in numerous Western nations 

because of a blend of different components like early 
recognition because of screening and improved treatment of 
CRC [1]. 

India has a low commonness of CRC—assessed five-year 
predominance is 87 for every 100,000 populaces. Contrasts in 
dietary examples and ways of life are believed to be liable for 
the low occurrence of CRC in the creating scene. 
Additionally, pervasiveness of weight which is a danger factor 
for CRC contrasts in the created and the creating scene. 
Another conceivable explanation behind low occurrence can 
be a more youthful populace—CRC is more normal in the old. 
It ought to be noticed that the populace vaults in India cover 
just 7.45% of the populace, while overall malignant growth 
libraries cover 21% of the populace; thus, some measure of 
under revealing might be conceivable in India. Nonetheless, 
concentrates on Indian foreigners from nations with a high 
predominance of CRC like the USA and Singapore show that 
CRC frequency is lower in Indians than in the local populace 
however higher than that saw from the Indian registries [4]. 
This shows in spite of the fact that there are probably going to 
be some hereditary components associated with the lower 
occurrence of CRC, ecological factors additionally have a task 
to carry out. As of late, with the advancement of high-
throughput biotechnologies, a lot of organic information has 
been created. For example, yeast two-half and half 
frameworks, protein complex and quality articulation profiles, 
and so forth. These information are valuable assets for 
concluding and understanding quality capacities [5]. Up until 
now, the Protein-Protein Interaction (PPI) information has 
been broadly utilized for quality capacity forecast with the 
supposition that connecting proteins share the equivalent or 
have comparable capacities and henceforth might be engaged 
with a similar pathway. This "liable by affiliation" rule was 
first proposed by Nabieva et al. what's more, can likewise be 
utilized to recognize malignant growth related qualities [6]. 

The advancement of CRC is normally seen with the guide 
of the initiation of the KRAS and BRAF qualities and the 
restraint of the p53 tumor silencer quality articulation; changes 
in those qualities are identified with adjustments in the 
number and state of chromosomes. The fundamental driver of 
CRC incorporates dietary and natural components, just as 
hereditary transformations. The concurrent methylation of the 
CpG site and transformation of the BRAF quality are 
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additionally significant components in the turn of events and 
movement of CRC [3]. Inability to identify CRC early might 
be one reason for helpless anticipation in patients. 
Subsequently, there is a critical requirement for effective 
indicative and restorative techniques. The forecast of CRC is 
poor because of an absence of successful analytic techniques 
at a beginning phase. In this way, a successful arrangement 
must be accommodated resulting analysis and therapy by 
better understanding the quality articulation of CRC during its 
event and advancement and distinguishing the qualities that 
might be associated with the event and movement of disease 
[3]. 

PPI networks contains the worth data to comprehend the 
organic which are the regular highlights the development of 
PPI networks save the comparable natural capacities. There 
are numerous online devices for recovering the data of the PPI 
information, for example, Uniport, STRING which contains 
an immediate and circuitous relationship of natural 
information. Recognize the transformations which give the 
development of the Colorectal malignancy[7]. In CRC 
epigenetic and change level data functions as significant part 
to consider the protein co-articulation and PPI examination 
[8]. 

II. PPI DETECTION METHODS 

Yeast Two-Hybrid and Co-Immunoprecipitation methods 
are used for identifying the protein interaction. By using these 
two methods, the proposed approach identifies the physical 
binding. Co-immunoprecipitation (Co-IP) is a mainstream 
strategy to distinguish physiologically pertinent protein–
protein communications by utilizing objective protein-explicit 
antibodies. These protein buildings would then be able to be 
investigated to distinguish new restricting accomplices, 
restricting affinities, the energy of official and the capacity of 
the objective protein. Along these lines, Co-IP is viewed as 
one of the standard strategies for recognizing or affirming the 
event of protein-protein association occasions in vivo. Co-IP 
examinations can recognize proteins by means of immediate 
or backhanded associations or in a protein complex[26].Yeast 
Two-Hybrid method is used for detecting pair wise proteins 
which consist of directly binding to DNA and Activating 
Domain(AD) [7][11]. This method activates physical 
association of the binding domain.T hese proteins are called 
hybrid proteins when they fused. The reported proteins can be 
used for measuring and detection of PPI proteins [7][9].  In 
this method, to increase the quality of experiments, take 
correlation between the interacting proteins and it can be 
represented as a matrix. Further it is divided into different 
categories using MIPS. The abovementioned model considers 
all protein interactions for purification.  In this juncture, there 
is a chance to get false negative results with non-interaction 
proteins. The matrix model contains a complex pair wise 
interactions and pair wise with all positive interactions. 

Different Computational approaches are needed for 
analyzing the complex networks for identifying the complex 
proteins. Many approaches have been proposed such as 
geometric approach, least square regression approach, co-
expression networks and so on. These approaches will not 
purify accurately. So, a new method need to develop which 

can be more robust molecular predict to identify novel 
proteins [14][10]. The prediction of complex networks and 
principle of cellular organisms are key functions. So far, many 
algorithms have been proposed to purify the complex network 
such as MCODE, CMC, MCL. Random walk algorithm is 
applied for simulating PPI networks to identify protein 
complexes [15] [16][17]. These methods only focus on static 
networks since most of the networks are dynamic. So, 
identification of protein complexes is a critical task.  So, 
injected sequence expression is used for detecting complex 
networks. Dynamic hierarchical clustering is used for 
presenting complex sequences dynamically along with DPC 
algorithm [18][19][20]. Core part of a protein complex is used 
for similarity measures sequence ontology. To find the 
structure of the sequence weights between proteins are used. 
All these approaches still lack in purification of best 
sequences [21][22][23][24].In this study extracting the 
Colorectal cancer data from the STRING database and then 
construct the network and sub network with protein co-
expressions using PPI system. The network is denoted as seed 
proteins and candidate proteins. By using this approach, the 
common proteins can be found. Later, consider the parameters 
disease score and co-efficient correlation then analyze the 
network to filter the data and utilize the identified proteins to 
calculate the risk factors. 

III. IMPLEMENTATION PROCESS 

In this proposed method collect the data from STRING 
database and use the seed proteins to construct the biological 
network using Cytoscape software. Later construct the sub 
network to identify the common proteins which are related to 
common proteins collected from TCGA[12]. Then the co-
expression network will be constructed using Python 
programming which contains the information about the co-
expression and PPI information of a biological network.  This 
represents the number of nodes and edges and PPI network of 
2000 seed proteins collected from Colorectal cancer data base. 
By using this preprocessing technique 179 proteins can be 
obtained.  To get the above protein expressions accurately 
disease score of greater than 0.75 and correlation coefficient 
factor 0.00004 parameters are used. With 4 sub networks, 179 
common proteins are identified as key candidate proteins of 
Colorectal cancer. In this technique a pair of queries has been 
given to online protein data base to retrieve information about 
each protein with the annotation information and also gather’s 
information about partially connected proteins using dynamic 
parsing which allows a greater number of proteins from the 
neighbours information. 
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Figure 1: dynamic parsing of query base PPI sequence 

In this coefficient correlation method where   protein is 
represented as a node and edges which represents the 
interaction between to corresponding proteins. Given a PPN 
query PN = (PV, PE) and query protein pairs PP(a) and PP(b) 
included in the PV, it uses the correlation similarity algorithm 
to obtain PN for sub-networks. After the network construction, 
neighbor proteins network partition method is used which 
represents as a node. 

3.1. Algorithm 

Step 1: Importing Colorectal Cancer causing protein. 

Step 2: Compute the disease score of each node.  

Step 3: Remove the nodes from thePPI network which are  

            less than the threshold value of0.75.  

Step 4: Construct the vertex basing on disease score for a  

            degree of a graph. 

Step 5: Select the uncollected edges to find the maximal  

            number of network paths which cross the edge. 

Step 6: Repeat the step 3 and4 to find the sub network of  

            PP(a) and PP(b). 

Step 7: Construct the sub network and subsets. 

Step 8: Apply the co-efficient correlation algorithm to  

             preprocess and filter the top sequences with  

            threshold value of 0.00004. 

Step9: Visualize the resultant network. 

3.2. Construction of PPI Network Based on Disease        

Score Filtration 

Filter the network by considering parameter disease score 
and taken threshold value 0.75 and filter the network. Only 
consider the protein nodes which are greater than the threshold 
value. This proposed method gives 879 proteins with 5681 
edges from the given 4000 proteins nodes and its associate 
edges. 

3.3. Correlation Coefficient Calculation Method 

Correlation Coefficient (CC) algorithm is used for finding 
linear co-efficient correlation between the given two 
sequences by considering the similarities between two 
sequence variables to calculate the similarity measure the 
sequence is denoted s1=(s11,s12,----------------------------,s1m) and 
s2=(s21,s22,-----------------------,s2m)  and the properties between two 
proteins can be calculated as  

𝐶𝐶 =
∑(𝑠1𝑖 − 𝑠1̅̅ ̅)(𝑠2𝑖 − 𝑠2̅̅ ̅)

√∑(𝑠1𝑖 − 𝑠1̅̅ ̅)2 ∑(𝑠2𝑖 − 𝑠2̅̅ ̅)2
                                  (1) 

       

Finally, co-efficient similarity between two proteins is 
achieved using identity coefficient as in equation-2 that is sum 
of two sequence similarity co-efficient. 

𝐼𝐶𝐶(𝐶𝐶𝑖) = ∑ 𝐶𝐶(𝑠1𝑖 , 𝑠2𝑗)                                          (2) 

With this preprocessing technique, extract the sub 
networks and obtain 176 seeds of the overlapping proteins 
which have a strong relationship and found that these proteins 
place a vital role with other related proteins. The protein 
encodes hydrolyses family it binds to the proteins and 
converts to hydroids which enables the growth of tumor cells 
[17].The family of glucagon proteins which simulates the 
growth from the gland and it is cleaved to form somatoliberin. 
Proteinrate the sub network of PPI protein expressions a 
standalone platform and dependent software has been used for 
proteinrating the sub network. The input data of the seed 
proteins and common proteins are used by using weightage 
and Coefficient Correlation are taken into consideration to 
construct the network and identify the most common proteins 
which causes the Colorectal Cancer[13].By applying the 
Correlation Coefficient parameter with threshold value of 
0.00004 to preprocess the network. The Network is pruned 
with the top most proteins which cause Colorectal cancer. 

3.4. Identifying Neighbour Proteins in the PPI network 

In the proposed method examine the co expression 
network with the similar feature after importing seed proteins 
which represents protein co expressions and PPI information 
[l1].With the weightage algorithm to calculate the edge 
weightage of each protein and filter the data and apply matrix 
method to construct the purification of interacting system 
[25].In this method the candidate proteins are considered to 
obtain the sub networks and represent in vector format. This 
method uses 176 proteins which are preprocessed and used to 
find the neighbour proteins which are closely associate with 
them. It results 852 link proteins and 176 base proteins total 
number of 1028proteins form a network by using Cytoscape 
software and analyze it. 

IV. RESULTS 

In this method proteins related to Colorectal Cancer are 
extracted from STRING database by using Python script and 
form a network by using Cytoscape software. The result is a 
network before preprocessing as shown in Figure 2. 
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Figure 2: Protein ProteinInteraction network with 2000 nodes 

After constructing the unprocessed protein network, the 
first step is to filter the network with disease score parameter 
with the threshold value of 0.75.After performing this 
filtration, the result is1768 proteins out of 2000 proteins. The 
network visualization of 1768 proteins with associated edges 
as shown in Figure 3. 

 

Figure 3: Protein-ProteinInteraction network with 879nodes filtered with 

disease score>=0.75. 

In second step the partially pruned network is filtered by 
using Coefficient correlation factor with the threshold value of 
0.00004. If the taken value is less than the threshold value, we 
get only very few proteins with that it is not possible to 
analyze the network. After applying this cutoff value, the 
result network is formed with 176 proteins. These are the top 
most proteins which are common in majority of the databases 
like mint, Bio GRID, Uniport. The resultant network with 176 
pruned proteins as shown in Figure 4. 

 

Figure4: Filtered data with default Coefficient-correlation=" .000004" 

parameter. 

Figure 5 shows the parameters which are available for 
analysis of the proteins. In protein node table some of the 
available parameters are disease score, name, sequence, 
confidence score, correlation value, display nameetc,. 



IJRECE VOL. 9 ISSUE 1 JAN-MARCH 2021                   ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE) 

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING 

 A UNIT OF I2OR  44 | P a g e   

 

Figure 5: The network details of the seed and protein data. 

The number of nodes and edges of 176 top most protein 
sequences extracted after applying disease score and 
correlation coefficient factor Are shown in Table-1. 

Table-1: The number of nodes and edges of 176 protein sequences extracted 

after preprocessing 

 

PPI Network 

Filter with 

Disease score 

PPI Network 

with Neighboring 

proteins 

PPI Network 

Filter with 

Correlation 

Coefficient 

Proteins 1768 1028 176 

Proteins 

Associated 

Edges 

89544 2400 1842 

 

Figure6: The Sub Network proteinrated from seed and protein weightage. 

Based on 176 pruned proteins results after the filtration by 
using disease score and correlation coefficient. This method 
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finds the neighbouring proteins which are linked with the 
pruned proteins as shown in Figure 6. 

5. CONCLUSION 

With this approach, preprocess the protein sequence data 
by filter the network based on disease score and correlation 
coefficient parameters to get the top most 176 Colorectal 
Cancer proteins. The resultant network is visualized with the 
help of Cytoscape software. This pruned protein sequences are 
common in various databases like UniProt, MINT and IntAct. 
In this protein network the proposed method implements the 
micro array analysis of co expressed proteins across the 
samples to identify the related proteins which are frequently 
conserved, transcript modules of protein sequence data in 
which proteinrate multi-dimensional mapping. By using 
Python script construct the co-relation network by taking the 
consideration of disease score and evaluate the distance 
between the pair of proteins using adjacent function. This 
method has assessed their individual contribution to produce 
the best performance results in a number of validation tests. 
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