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ABSTRACT

Staphylococcus epidermidis is the most frequently detected coagulase-negative
staphylococcus (CoNS) that is commonly responsible for catheter-related and central
nervous system (CNS) infections. It is an opportunistic pathogen capable of forming
biofilm which contributes to device-related infections and resistance to antibiotics. The
ability to form biofilm has been linked with glycoproteins in biofilm-producing
bacteria. This study investigates the differential glycoprotein expression between the
biofilm producer and nonbiofilm producer of S. epidermidis and also its involvement in
enhancing antibiotic resistance of the biofilm. S. epidermidis strains were subjected to
N- and O-glycosylation inhibition followed by physical characterisation by Field
Emission Electron Scanning Microscopy (FESEM) and antibiotic resistance profiling.
The absence of O-glycosylation ascertains with reduced biofilm production of
ATCC35984 strain and biofilm thickness. Subsequently, treatment with vancomycin,
rifampicin and tetracycline showed that the antibiotics were more effective against O-
glycan deficient biofilm. Differential protein expression was observed in planktonic and
biofilm cultures of both biofilm and nonbiofilm producing strains. Glycoproteins were
detected using Pro-Q® Emerald 300 Glycoprotein staining and subjected to mass
spectrometry (LC-MS) identification. Out of the 17 spots characterized, 55
glycoproteins were identified for glycoprotein site prediction as well as protein
interaction analysis using STRING tool and Clusters of Orthologous Genes (COGs).
Majority of these proteins were found to carry either N- or O-glycosylation sites with
some known to be related with biofilm formation such as glutamate synthase and
influence antibiotic resistance for example glutamate-tRNA ligase. Therefore, O-
glycans are suggested to have potential impact on biofilm formation and antibiotic
resistance of S. epidermidis which warrants further evaluation and validation.

v



ACKNOWLEDGEMENT

Firstly, I want to thank Allah SWT for giving me this opportunity to embark on my
Master and always there to hear my pleas. My biggest appreciation to my supervisor,
Dr Umi Marshida Abdul Hamid who has been so kind, considerate and encouraging in
supporting me throughout the study. There are so much I have to thank her for and
words can’t describe how grateful I am to her and the word ‘thank you’ is the one that
I should properly and put my feelings into it the most. THANK YOU.

My appreciation goes to Prof. Dr Mohamad Faiz Foong Abdullah for his wisdom and
supervision, and for providing access to the facilities I needed in conducting this study.
I also am grateful to Dr Aziyah for her kindness and guidance whenever we met inside
and outside the lab.

I have to thank my seniors, Kak Farah, Igbal, Shamil, Afifi and my dear juniors Haifa,
Syeri, Hidayah, Nad and also the labmates who have been there while [ was doing this
till the end. I appreciate the ears that these people lend whenever I had a hard time. Your
supports were very much needed throughout the ups and lows and these people have
been kind enough to help me along the way.

To my best friends that had helped me around the journey, Aqilah, Liyana, Farahin, KP,
Emilia, the Siti Sisters i.e Ainaa, Marjani, Fatin Aqilah, Haniyana, Najwa and even my
friends on Twitter and Instagram that read my constant tweets and posts about my study
and end up had to look after me while I was doing this. The constant “You can do it!!
Gambatte! Hwaiting! Good luck!” whenever the conversation got into the topic about
my study. Those words were powerful and always the reminder when I felt like giving

up.

Finally, this thesis is dedicated to my father who let me have this opportunity to continue
my study till the end. We matured together while doing this and realizing that the most
important thing in the world is relationship with people especially family. Constantly
realizing my family have been there for me while I spent my blood, sweat and tears,
this journey makes me grateful that these people have been around while I was in my
most sensitive moments.

Thank you to the unmentioned people that had been there for me, encouraging me that
I still can finish this. All of you, thank you so much! Alhamdulillah. May God bless you
all. You’ll Never Walk Alone!



TABLE OF CONTENTS

CONFIRMATION BY PANEL OF EXAMINERS
AUTHOR’S DECLARATION

ABSTRACT

ACKNOWLEDGEMENT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF SYMBOLS

LIST OF ABBREVIATION

CHAPTER ONE: INTRODUCTION
1.1 Background

1.2 Problem Statement

1.3 Significance of Study

1.4 Objectives

1.5 Scope and Limitation of Study

CHAPTER TWO: LITERATURE REVIEW
2.1 Staphylococcus epidermidis
2.1.1 Diseases and Treatment Involved with S. epidermidis
2.1.2 Mechanisms of Antibacterial Drug Resistance in Staphylococci
2.2 Biofilm
2.2.1 The Structure of Biofilm
2.2.2 Cell Signaling in Biofilm Development
2.2.3 Biofilm Formation
2.2.3.1 Adhesion
2.2.3.2 Accumulation
2.2.3.3 Maturation
2.2.3.4 Biofilm Dispersal

vi

Page
ii
iii

iv

vi

xi

xiii

Xiv

W W NN

o N B~ A

11
12
13
13
14
15
15



