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ABSTRACT

Nowadays there are many people affected by the genetic disorder, hereditary diseases, etc. The protein 
complexes and their functions are detected, in order to find the irregularity in the gene expression. In a 
group of related proteins, there exist some conserved sequence patterns (motifs) either functionally or 
structurally similar. The main objective of this work is to find the motif information from the given pro-
tein sequence dataset. The functionalities of the proteins are ideally found from their motif information. 
Clustering approach is a main data mining technique. Besides the clustering approach, the biclustering is 
also used in many Bioinformatics related research works. The PSO K-Means clustering and biclustering 
approach is proposed in this work to extract the motif information. The Motif is extracted based on the 
structure homogeneity of the protein sequence. In this work, the clusters and biclusters are compared 
based on homogeneity and motif information extracted. This study shows that biclustering approach 
yields better result than the clustering approach.

INTRODUCTION

Protein Sequence

Proteins (Vincent, Bernard, & SinanKockara, n.d.) are present in every cell of the organisms. They are 
involved virtually almost in all cellular activities. They are responsible for the various metabolic activities, 
nutrition transportation, regulations and etc. They exist as single chain molecule, as a three dimensional 
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structures or even in the bundle or complex forms. The protein plays a vital role in cellular processes. 
The protein consists of twenty amino acids. They possess different characteristics such as hydrophobic, 
hydrophilic, polar, non-polar and etc. It is the great challenge to the bioinformatics that to find which 
combination of proteins are responsible for what kind of activities. The structure and function discovery 
of proteins in living organisms is vital role in understanding the background of various cellular processes. 
It is helpful in treating various diseases, in detecting the drugs to peculiar diseases.

The irregularity in the proteins can be found if their actual functionality and their protein complex 
are known. The biologist will interpret the functionality of the protein complex based on their chemical 
properties.

These significant protein complexes of various organisms are discovered using the computational 
techniques. Protein complexes are an assembly of proteins that build up some cellular machinery; com-
monly spans a dense Sub-network of proteins in a protein interaction network. The gene expression would 
not help much in detecting the functionalities of the gene. Protein sequence can be generated from the 
DNA/mRNA sequence that codes for the protein are shown in the Figure 1. The four basic amino acid 
combines to form the protein that is shown. The 20 different amino acids that are present in the protein 
sequence along with their chemical name are listed in the Table 1.

Figure 1. The IUPAC code for PROTEIN from DNA code



 

 

20 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/extraction-of-protein-sequence-motif-information-

using-bio-inspired-computing/243168

Related Content

An Experimental Data of Lithium-Ion Battery Time Series Analysis: ARIMA and SECTRAL

Analysis
Liming Xie (2021). International Journal of Data Analytics (pp. 1-26).

www.irma-international.org/article/an-experimental-data-of-lithium-ion-battery-time-series-analysis/285465

A Novel Approach for Tenuous Community Detection in Social Networks
Muhammad Asif, Hassan Razaand Muhammad Imran Manzoor (2022). International Journal of Data

Analytics (pp. 1-12).

www.irma-international.org/article/a-novel-approach-for-tenuous-community-detection-in-social-networks/297518

Comparison of Input and Output Indicators in Measuring Human Capital: An Analysis at

Provincial Level for Turkey
Sibel Bali (2017). Emerging Trends in the Development and Application of Composite Indicators (pp. 223-

247).

www.irma-international.org/chapter/comparison-of-input-and-output-indicators-in-measuring-human-capital/165654

Social Media Big Data Analytics for Demand Forecasting: Development and Case

Implementation of an Innovative Framework
Rehan Iftikharand Mohammad Saud Khan (2022). Research Anthology on Big Data Analytics,

Architectures, and Applications (pp. 902-920).

www.irma-international.org/chapter/social-media-big-data-analytics-for-demand-forecasting/291017

Predicting Inpatient Status for the Next 30/60/90 Days With Machine Learning
Lakshmi Prayaga, Krishna Devulapalli, Chandra Prayagaand Joe Carloni (2021). International Journal of

Big Data and Analytics in Healthcare (pp. 1-18).

www.irma-international.org/article/predicting-inpatient-status-for-the-next-306090-days-with-machine-learning/284961

http://www.igi-global.com/chapter/extraction-of-protein-sequence-motif-information-using-bio-inspired-computing/243168
http://www.igi-global.com/chapter/extraction-of-protein-sequence-motif-information-using-bio-inspired-computing/243168
http://www.irma-international.org/article/an-experimental-data-of-lithium-ion-battery-time-series-analysis/285465
http://www.irma-international.org/article/a-novel-approach-for-tenuous-community-detection-in-social-networks/297518
http://www.irma-international.org/chapter/comparison-of-input-and-output-indicators-in-measuring-human-capital/165654
http://www.irma-international.org/chapter/social-media-big-data-analytics-for-demand-forecasting/291017
http://www.irma-international.org/article/predicting-inpatient-status-for-the-next-306090-days-with-machine-learning/284961

