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ABSTRACT

Dystrophin is a rod-shaped cytoplasmic protein which is an essential piece of
aprotein  complex that  binds the cytoskeleton of amuscle fiberto the
nearby extracellular matrix within the cell membrane. Lack of this protein in the muscle
leads muscular dystrophy. Currently, Dystrophin structure has just been detected in
human being. In fact, it has not been recognized in other types of primates. However,
bioinformatics’ software has presented a big opportunity to predict its structure in other
species on based on its structure in human being. The data for this project will be
sourced by both bioinformatics databases and experimental information. The used
databases were NCBI, PDB (protein data bank), UniProt, and Gene bank. The data that
is gathered from these databases were analyzed using multiple sequence analysis
software such as BLAST, Jalview to find conserved regions in the protein among the
species of interest (different kinds of primates). In addition, the tertiary structure of the
protein will be predicted by Swiss-model and will be observed and compared by 3-d
structure viewing software such as: VMD and DeepView. In conclusion, the analysis of
this study illustrates that Dystrophin has been changed slightly through evolution.
However, the small changes that have been occurred have not affected the 3D structure

and function of the protein.
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ABSTRAK

Dystrophin adalah protein berbentuk rod cytoplasmic yang merupakan sekeping
penting kompleks protein yang mengikat cytoskeleton gentian otot untuk matriks
extracellular dalam membran sel berdekatan. Kekurangan protein ini dalam otot
membawa distrofi otot. Pada masa ini, struktur Dystrophin baru sahaja telah dikesan
dalam manusia. Malah, ia telah tidak diiktiraf dalam lain-lain jenis primat. Walau
bagaimanapun, perisian bioinformatik ‘telah dibentangkan peluang yang besar untuk
meramalkan struktur dalam spesies lain berdasarkan struktur dalam manusia. Data untuk
projek ini akan diperolehi oleh kedua-dua pangkalan data bioinformatik dan maklumat
eksperimen. Pangkalan data yang digunakan adalah NCBI, PDB (protein data bank),
UniProt, dan Gene bank. Data yang dikumpul daripada pangkalan data ini dianalisis
menggunakan pelbagai urutan perisian analisis seperti letupan, Jalview untuk mencari
kawasan terpelihara dalam protein kalangan spesis faedah (jenis primat). Di samping itu,
struktur pengajian tinggi protein akan diramalkan oleh Swiss model dan akan
diperhatikan dan berbanding oleh 3D tontonan perisian struktur seperti: VMD dan
DeepView. Kesimpulannya, analisis kajian ini menunjukkan bahawa Dystrophin telah
berubah sedikit melalui evolusi. Walau bagaimanapun, perubahan kecil yang telah
berlaku tidak terjejas 3D struktur dan fungsi protein.
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CHAPTER 1

INTRODUCTION

1.1  Introduction

Dystrophin is a rod-shaped protein that is found in both skeletal and cardiac
muscles. It is mainly a structural protein with different variety that is suited to different
types of organs in the human body. Dystrophin is mostly located in muscles that are
used for movement (skeletal muscles) and the muscles of the heart (cardiac muscles).
There are small amount of dystrophin in nerve cells of the brain (Chelly, et al., 1990).
Dystrophin also works as a part of a group of proteins that interact together in a protein
complex called the costamere or the dystrophin-associated protein complex. This protein
complex is responsible for the strengthening of muscle fibres and protects them from
injury during muscles contraction and relaxation. The dystrophin protein is encoded in
the DMD gene and is sometimes called the DMD protein due to its association with the
Duchenne Muscular Syndrome (DMD) disease. In muscle, the DMD complex acts as an
anchor that connects each one of the muscle cell's structural framework (cytoskeleton)
with the lattice of proteins and other molecules outside the cell (extracellular matrix). In
fact, it connects actin of cytoskeleton by its N-terminal (action binding site) to ECM

(Extra Cellular Matrix). (Ozawa, et al., 1995). In addition, it may also have a


http://en.wikipedia.org/wiki/Costamere
http://en.wikipedia.org/wiki/Dystrophin-associated_protein_complex

responsibility in cell signalling with its interaction with proteins that send and receive
chemical signals. Currently, there is only limited knowledge on the role of this protein in
nerve cells. Research has proposed that dystrophin in nerve cells are necessary for
normal structure and function of synapses, which are important for specializing
connections between nerve cells in the place that cell-to-cell communication
happens.(Ahn & Kunkel, 1993)

1.1.1 Duchenne Muscular Dystrophy (DMD)

Normal skeletal muscle is composed of muscle fibres that are equally spaced,
sharp, and has a moderately uniform size. They are symmetric, and also are
multinucleated with nuclei’s which are placed at the periphery of the skeletal fibre. In
DMD, patient that lacks dystrophin shows the muscle cells of patients who are suffered
from Duchenne Muscular Dystrophy (DMD) are abnormally defenceless. These
suggests that dystrophin plays a significant role in muscle rigidity, making muscle cells
possessing dystrophin being far stiffer than cells which lack dystrophin (Pasternak,
Wong, & Elson, 1995). Fatal DMD muscle is quite normal except for the occasions that
fibres are eosinophilic hypercontracted (Blake, Weir, Newey, & Davies, 2002). DMD
gene locus is on X chromosome. Thus, Duchenne Muscular Dystrophy (DMD) is an X-
linked recessive mutation where approximately 1 in 3,500 boys are suffered from this
disease (Blake, et al., 2002). Patients suffer from muscle waste, usually lose their ability
for walking and are paralyzed before the age of 12 and die in their late teens or early
twenties typically because of respiratory failure. A milder type for this disease is called
the Becker muscular dystrophy (BMD), which symptoms are detected later and the
patient survival time is longer. The most extensive mutations can cause the complete
dystrophin deficiency, while a truncated protein presents in a very limited level are
found in BMD patients. In addition, mutations in the genes can affect the encoding of



many constituents of the dystrophin associated protein complex which can cause other
forms of this disease like the limb-girdle muscular dystrophies and congenital muscular
dystrophy (Blake, et al., 2002).

1.2  Problem Statement

Currently, research has only determined the dystrophin structure for humans.
None of the structure from primates has been determined either experimentally or
computationally using protein structure modelling. A comparison between human and
primate dystrophin will elucidate its evolutionary path, especially in its most significant
domain (the first 246 amino acids of its N-terminal (actin-binding site) of the protein)
(Pasternak, et al., 1995). The aim of this study is to compare the dystrophin structure
between human and primates by first modelling the structure and analysing the
differences in the amino acid composition, 3D structure and evolutionary changes.

1.3 Objectives

The objectives of this study are:

1. To model the structure of dystrophin from primates for comparison with human
dystrophin.
2. To analyse the differences in the amino acid sequences and composition between

different primates and human.



3. To analyse the 3D structure and investigation the implication of the differences

in amino acid sequence of dystrophin between human and primate.

1.4 Scope of the Study

The data for this project will be sourced by bioinformatics databases that stores

experimental information such as the NCBI (http://www.ncbi.nlm.nih.gov ), the Protein

Data Bank (www.rcsb.org), the UniProt (http://www.uniprot.org ) and the Genbank

(http://www.ncbi.nlm.nih.gov/genbank/ ).



http://www.ncbi.nlm.nih.gov/
http://www.rcsb.org/
http://www.uniprot.org/
http://www.ncbi.nlm.nih.gov/genbank/
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