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ABSTRACT

The expand development in the area of scientific researches, especially on biological
field, leads to the emergence and discovery of many new chemical compounds. Proteins
are one of the hot topics and main concern among the biological subjects for the
researchers; due to its complexity, diversity and it participate in each biological structure.
In order to perform their function they tend to fold into their tertiary structure. There are
two main ways to determine their structure, one is by laboratory experiment which is very
expensive and time subsuming, and the second is by computation. In computation way the
operation is known as optimization problem and the optimum solution is to find the
conformation with the lowest free energy. In this project, angles based control with Bees
Optimization search algorithm were adopted to search with guidance the protein
conformational space in order to find the optimum solution. The experiment was
conducted on short sequence protein (Met-enkephaline) which has been used in previous
researches. The prototype system was built using Visual C# 2008 to fulfill the protein 3D
structure prediction requirements. WEKA program application was used for main chain
angles (Phi and Psi) data classification. The experiment shows a good accuracy in term of

prediction and lowest free energy identification.
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CHAPTER ONE

INTRODUCTION

1.0 Background

Protein folding prediction is one of the interesting concepts in the area of Bioinformatics, as
importance of the proteins to the humanity. Proteins involve in performing specific
functions in the human’s body, their function and performance properties depend upon the
three dimensional (tertiary) structure they have (Branden & Tooz, 1999; Fidanova & Lirkov,
2008; Bahamish et al., 2008, 2009; Chen & Li, 2010; Fonseca et al., 2010). Each protein
constructed from a sequence of amino acids connected to each other in a long chain. There
are 20 different amino acids that combine together to build the protein’s sequence, each of
which may declared more than once in the same sequence (Branden & Tooz, 1999).
According to Findanova and Lirkov (2008), each protein may have range between 20 to
40000 amino acids and most of the proteins have around hundred of amino acids. They also
mentioned that the order of the amino acids in the protein is the most important influance

factors to the uniqueness of fold of the protein.

There are three main approaches for protein prediction problem; the first is calied
Comparative Modeling method, which follows the fact of proteins is related depending on
the similarity in there sequence. This similarity is measured in order to identify the identical

residues in the protein sequence based on proteins optimal structural superposition which is
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