UNIVERSITI TEKNOLOGI MARA

A BIOINFORMATICS APPROACH FOR THE
IDENTIFICATION OF VACCINE CANDIDATE IN
PATHOGENS, WITH SPECIAL REFERENCE TO
TREPONEMA PALLIDUM

HIDAYATI BT TAJUL RAHIM

Dissertation submitted in partial fulfillment of the
requirements for the Degree of Pharmacy

Faculty of Pharmacy

July 2008



ACKNOWLEDGEMENTS

Thanks to God for His blessing made the effort of completing this thesis successful and
completed just on time. [ would like to take this opportunity to express my deepest
gratitude to my supervisor Mr. Leow Chiuan Herng and my co-supervisor Mr. Leow
Chiuan Yee for their nice guidance, instruction and suggestion from the beginning stage
of this project until it was completed successfully. Also, thousand of thanks to Dr.
Zainul Amiruddin Zakaria as the coordinator for this subject. Special thanks to my
colleagues for their ideas and information that really meaningful to complete this
research. Last but not least, I would like to thank my beloved family for their emotional
supports and encouragement. Without all of these supports, this project cannot be done
smoothly.

ii



TABLE OF CONTENTS

TITLE PAGE

APPROVAL

ACKNOWLEDGEMENT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF PLATES

ABSTRACT

CHAPTER ONE (INTRODUCTION)

1.1

1.2

1.3

1.4

Background of Study
Objectives
Statement of Problems

Significant of Study

CHAPTER TWO (LITERATURE REVIEW)

2.1

2.2

2.3

24

2.5

Protein Structure
Amino Acids

Protein Synthesis
Vaccine Development

Bioinformatic Tools

iii

Page

ii

iii

vi
vii

viii

10
13

14



CHAPTER 1

INTRODUCTION

1.1 Background

Syphilis is a chronic, complex sexually transmitted infection of major global importance.
It becomes a serious transmitted disease since decades ago (Chao, et. al., 2006 and

Kerani, et. al., 2007).

It was reported that the progression of the current rate of syphilis in Baltimore, Maryland
which is located in northeast of the United State was erupted during the later part of
1994. A large multi-ethnic community in that area experienced an outbreak of syphilis
that peaked in 1997 with cases classified as primary, secondary or latent syphilis. In
1998, the city accounted for 1490 total syphilis cases as well as 263 new cases reported
for 1999. Baltimore becomes the city with the highest number of syphilis cases in the
nation. (Williams and Ekundayo, 2001) Rate of P&S syphilis in United State increased
between 2001 and 2006. Overall increases in rates between those years were observed
primarily among men (from 3.0 cases per 100,000 populations to 5.7 cases per 100,000
populations). While among women, the rate of P&S syphilis increased from 0.8 cases
per 100,000 populations in 2004 to 0.9 cases per 100,000 populations in 2005 to 1.0 case

per 100,000 populations in 2006 (Center of Disease Control. Department of Health and



Human Service, 2006). In Malaysia, the rate of syphilis started on year 1999 was higher
which are 11.70 cases per 100,000 populations. But, it declined every year to 3.06 in

2006 (Ministry of Health Malaysia, 2008).

The sign of primary syphilis is a painless chancre that develops at the site of inoculation.
Chancres appear about 3 weeks after sexual contact and heal within 3 to 6 weeks.
Painless, nonsuppurative adenopathy frequently accompanies this presentation. The
clinical manifestations of primary syphilis may go unnoticed by the patient and her
partner because of the common sites for syphilis develops is the cervix and these lesions
are usually painless (Rodney, 2000). Secondary syphilis is well known for its varied
clinical signs. Untreated patients will progress to this stage within 4 to 10 weeks after
the signs of primary syphilis resolve. Patients at this stage may develop fever, fatigue,
sore throat, myalgia and a diffuse rash of the palms and soles. Other signs are alopecia
areata, lymphadenopathy, and the genital lesions of condyloma lata. At times, oral
lesions called mucous patches may appear (Alona, 2004). Meanwhile, patients with
latent syphilis have no clinical evidence of infection. They do, however, demonstrate
serologic evidence of infection. Patients who have acquired the infection within the past
year have early latent syphilis. While patient with late latent syphilis have no clinical
evidence of disease but are seroreactive for syphilis of unknown duration. Tertiary stage
includes gummatous lesions, cardiovascular disease (aortitis), and neurosyphilis.

Gummatous and cardiovascular syphilis are rarely lowed by focal neurologic deficits



