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General Introduction

GENERAL INTRODUCTION

Living creatures bodies constitute billions of cells, each has a different essential

function. Protein is an important component of the cell that itself has many functions.

In this research we will highlight the prediction of protein structures classes for its
importance in our life. We highlight a collection of state of the art machine learning

algorithm and data processing tools which was named the Weka.

This work is divided into four chapters each one discusses an essential part of the

research.

In chapter one, we will talk about molecular biology especially the protein and how
it is formed. Also, we will define the term of Bioinformatics, its objectives and the
challenges it faces. At the end of this chapter we will talk about biological banks and

some formats of them.

In chapter two, we will concentrate on protein structural classification. We will
discuss the type of feature extracted. We will present a classification of different
methods based on features extracted and their classification algorithmic. Finally, we

will present the most used dataset which measure the accuracy.

Chapter three is presenting the SVM (support vector machine) and its importance in
our study, and present the different kernel. Then, it highlights the data and its two cases
that could be found at.

In chapter four, we will get to know the Weka, what it contains and how we use it.
Finally, we will discuss the results which we got through the experiments we are going

to make.

Prediction of protein structural classification is widely used in biological

laboratories for its huge importance determining protein’s functions.




General Conclusion

GENERAL CONCLUSION

In this project of master, a soft computing technique like SVM was used to construct
classification models for protein structural class prediction. We got to know the SVM,
and we used it for the prediction of protein structure classes. Using SVM for prediction
seems to be the most popular among all soft computing techniques to solve the protein

structural classification problem.

There were old methods of classification of proteins which depended on only
features extracted from Amino Acids sequences that has 20 features, and there was
another method of classification of protein which relied on features extracted from

Dipeptide composition that has 400 features.

Accuracy tests have used 25PDB dataset which is the most popular. We have made
some tests on four different kernel kinds of SVM which were linear, polynomial, RBT,
and sigmoid. To‘enhance the results, we have used different cost values in three
different tests which were Amino Acids composition, Dipeptide composition, and a
gathering of Amino Acids and Dipeptide composition. The results of these tests were
similar to each other. We notice that the RBF kernel when (cost=3) scores the highest

accuracy’s percentages.

In my opinion, the good accuracy’s percentages are very important regardless the

time it may takes.
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Abstract
Proteins control all biological functions in living species. Protein structure is

comprised of four major classes including all-a class, all- class, o/ and a+f. Each
class performs a different function according to their nature. Owing to the large
exploration of protein sequences in the databanks, the identification of protein structure
classes is difficult through conventional methods with respect to cost and time. Looking
at the importance of protein structure classes, it is thus highly desirable to develop a
computational model for discriminating protein structure classes with high accuracy.
For this purpose, we propose a Support Vector Machine. Three features extraction
schemes named Amino Acid Composition, Dipeptide Composition and a combination
of them both are used to explore valuable information from protein sequences. The
performance of the proposed model is assessed using the common dataset 25PDB. The
success percentage of the proposed model is 54.085 %.

(ey words: Bipinformatics, Support Vector Machine (SVM), Structural classesy

protein.

Résumé

Les protéines contrdlent toutes les fonctions biologiques des especes vivantes. La
structure des protéines est composée de quatre grandes classes incluant all-a classe, all-
B classe; o/ B classe et o + f classe. Chaque classe a une fonction différente en fonction
de leur nature. En raison de la grande exploration des séquences de protéines dans les
banques de données, l'identification des classes de structure de protéines est difficile
par les méthodes conventionnelles en ce qui concerne le cofit et le temps. En regardant
l'importance des classes de structures de protéines, il est donc hautement souhaitable
de développer un modeéle de calcul pour distinguer les classes de structure de protéines
avec une grande précision. A cet effet, nous utilisons (SVM) Support Vector Machine.
Trois systémes d'extraction des caractéristiques du nom de composition d'acides
aminés, de dipeptide Composition et une combinaison de tous les deux sont utilisées
pour explorer des informations précieuses a partir de séquences de protéines. La
performance du modéle proposé est évaluée en utilisant le 25PDB ensemble de données
commun. Le pourcentage de réussite du modele proposé est 54,085%.

Mots clé: Bioinformatiques, Support Vector Machine (SVM), les classes des structures
de protéine.




