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ABSTRACT

SACOL2666, which is known as an N-acetylmuramoyl-L-alanine in NCBI database is
shown to be homologuos with atl of S. aureus, a bifunctional autolysin gene. In this
study, in-silico analysis of deduced amino acids sequence SACOL2666 was
characterized to confirm the protein from S. aureus SHIO00 is an N-
acetylglucosaminidase autolysin. Successful transformed gene in pBAD-sScaB and
pQE60-xScaQ clones contain 1860 bp of the full gene and 1779 bp of gene without
signal peptide sequence. An A”-acetylglucosaminidase protein family (PF01832) of
Lysozyme like superfamily is found in SACOL2666 domain architecture. The amino
acid of SACOL2666 gene demonstrated a high sequence similarity to characterized N-
acetylglucosaminidases, AcmB (L. lactis) and Auto (L. monocytogenes) Group B in
GH73 rather than bifunctional autolysins in Group A, Atl (S. aureus). SACOL2666
has high relatedness in sequence similarity (46%) and structural alignment with N-
acetylglucosaminidases Auto Chain A structure (3FI7 A). Residue E352, G356,
E386, F399, Y455 and a tetrad YATD (Y449-D452) at SACOL2666 hypothetical
secondary structures are shown to be identical to Auto (3FI7_A) residues. As
conclusion, this study reveals SACOL2666 as a novel iV-acetylglucosaminidase with
high sequence similarity to Af-acetylglucosaminidases in Group B of GH73. Moreover,
structural similarity suggests the functional and enzymatic activity of SACOL2666 is
similar to Auto (3FI7 A).



TABLE OF CONTENTS

CONFIRMATION BY PANEL OF EXAMINERS
AUTHOR’S DECLARATION

ABSTRACT

ACKNOWLEDGEMENT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS

CHAPTER ONE: INTRODUCTION
11 Background and Problem Statement
1.2 Significance of Study

1.3 Obijectives of Study

CHAPTER TWO: LITERATURE REVIEW
2.1 Staphylococcus aureus
2.1.1 Pathogenesis of S. aureus Infection
2.1.2 The Peptidoglycan Structure of S. aureus
2.2 Peptidoglycan Hydrolase
2.2.1 Classification of Peptidoglycan Hydrolases
2.2.2 Physiological Function of S. aureus Peptidoglycan Hydrolases
2.2.3 Peptidoglycan Hydrolases from Other Gram-positive Bacteria
2.3 Af-Acetylglucosaminidase Autolysins
2.3.1 Atl: AniV-Acetylglucosaminidase in S. aureus
2.3.2 jV-Acetylglucosaminidases in Glycoside Hydrolase 73 Family
2.3.3 SACOL2666: A Putative Af-acetylghicosaminidase

CHAPTER THREE: MATERIALS AND METHODOLOGY
3.1 Cloning of SACOL2666 from S. aureus
3.1.1 Preparation of Genomic DNA

vi

Page

Vi

Xii

Xiii

© oo o o1 o1 ;»

10
12
14
14
15
21

23
23
23



3.2

3.3

3.1.1.1 Pre-Treatment Lysis Solutions
3.1.1.2 Pre-Treatment of Isolation of Genomic DNA
3.1.1.3 Isolation of Genomic DNA
3.1.2 Preparation of Plasmid DNA
3.1.2.1 Isolation of Plasmid DNA
3.1.3 Agarose Gel Electrophoresis
3.1.3.1 10x Tris-Borate-EDTA (TBE) Stock Solution
3.1.3.2 Agarose gel
3.1.4 Amplification of SACOL2666 from Genomic DNA
3.1.4.1 Designing Primers
3.1.4.2 Optimization of the Amplification
3.1.5 Digestion of DNA by Using Restriction Enzymes
3.1.6 Ligation of DNA
3.1.7 Transformation of SACOL2666
3.1.7.1 Preparation of Chemically Competent E. coli
3.1.7.2 Transformation by Heat Shock
3.1.7.3 Plasmid Stability
3.1.8 Confirmation of Recombinant Clones
3.1.8.1 PCR Colony
3.1.8.2 Restriction Enzyme Analysis
3.1.8.3 DNA Sequence Evaluation
Expression of Recombinant SACOL2666
3.2.1 Cell Density Concentration
3.2.2 Inducer Concentration
3.2.3 Post-Induction Time
3.2.4 Induction Temperature

Characterization of Nucleotide and Amino Acid Sequence from
Recombinant SACOL2666 Clone

3.3.1 Analysis of DNA Sequence
3.3.1.1 Analysis of Signal Sequence
3.3.1.2 Nucleotide BLAST Searches

3.3.2 Deducing Amino Acid of SACOL2666
3.3.2.1 Analysis of Protein BLAST

3.3.3 In-silico Studies of Deduced SACOL2666

vii

23
24
24
24
24
26
26
26
26
26
26
29
30
31
31
33
34
35
35
35
36
37
37
38
38
38

39
39
39
39
40
40



	CHARACTERIZATION OF N-ACETYLGLUCOSAMINIDASE GENE FROM Staphylococcus aureus
	CONFIRMATION BY PANEL OF EXAMINERS
	AUTHOR’S DECLARATION
	ABSTRACT
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ABBREVIATIONS
	CHAPTER ONE INTRODUCTION
	1.1 BACKGROUND AND PROBLEM STATEMENT
	1.2 SIGNIFICANCE OF STUDY
	1.3 OBJECTIVES OF STUDY

	CHAPTER TWO LITERATURE REVIEW
	2.1 Staphylococcus aureus
	2.1.1 Pathogenesis of S. aureus Infection
	2.1.2 The Peptidoglycan Structure of S. aureus

	2.2 PEPTIDOGLYCAN HYDROLASE
	2.2.1 Classification of Peptidoglycan Hydrolases
	2.2.2 Physiological Function of S. aureus Peptidoglycan Hydrolases
	2.2.3 Peptidoglycan Hydrolases from other Gram-positive Bacteria

	2.3 N-ACETYLGLUCOSAMINIDASE AUTOLYSINS
	2.3.1 Atl: an N-acetylglucosaminidase in S. aureus
	2.3.2 N-acetylglucosaminidases in Glycoside Hydrolase 73 Family
	2.3.3 SACOL2666: a putative N-acetylglucosaminidase


	CHAPTER THREE MATERIALS AND METHODOLOGY
	3.1 CLONING OF SACOL2666 FROM S. aureus
	3.1.1 Preparation of Genomic DNA
	3.1.2 Preparation of Plasmid DNA
	3.1.3 Agarose Gel Electrophoresis
	3.1.4 Amplification of SACOL2666 from Genomic DNA
	3.1.5 Digestion of DNA by Using Restriction Enzymes
	3.1.6 Ligation of DNA
	3.1.7 Transformation of SA COL2666
	3.1.8 Confirmation of Recombinant Clones

	3.2 EXPRESSION OF RECOMBINANT SACOL2666
	3.2.1 Cell Density Concentration
	3.2.2 Inducer Concentration
	3.2.3 Post-Induction Time
	3.2.4 Induction Temperature

	3.3 CHARACTERIZATION OF NUCLEOTIDE AND AMINO ACID SEQUENCE FROM RECOMBINANT SACOL2666 CLONE
	3.3.1 Analysis of DNA Sequence
	3.3.2 Deducing Amino Acid of SACOL2666
	3.3.3 In-silico studies of Deduced SACOL2666

	3.4 GENERAL EXPERIMENTAL WORK

	CHAPTER FOUR RESULTS AND DISCUSSION
	4.1 CLONING OF SACOL2666 FROM S. aureus
	4.1.1 Isolation of DNA
	4.1.2 Amplified SA COL2666
	4.1.3 Construction of Recombinant DNA
	4.1.4 Transformation Efficiency
	4.1.5 Colony PCR
	4.1.6 Restriction Enzyme Analysis
	4.1.7 DNA Sequencing Analysis

	4.2 PLASMID STABILITY ANALYSIS
	4.2.1 Growth of Clones on Non-Antibiotic and Antibiotic Containing Media
	4.2.2 Conformation by restriction enzyme analysis
	4.2.3 Percentage of Plasmid Stability Efficiency

	4.3 EXPRESSION ANALYSIS OF RECOMBINANT PLASMID
	4.3.1 Prediction Molecular Weight and Isoelectric Point of SACOL2666
	4.3.2 SDS-PAGE Profile of Expressed SACOL2666
	4.3.3 SACOL2666 Expression Using Different Inducer Concentration and Timeof Induction

	4.4 CHARACTERIZATION OF DEDUCED SACOL2666 SEQUENCE
	4.4.1 Primary Sequence of SACOL2666
	4.4.2 Analysis of Signal Peptide Sequence
	4.4.3 Local Protein BLAST AlignmentIn 
	4.4.4 Protein Family Similarity Searches
	4.4.5 Conserved Domains in SACOL2666
	4.4.6 Identification of SACOL2666 Function via Conserved Domains Sear
	4.4.7 Identification of SACOL2666 Function via Sequence Similarity Searches
	4.4.8 Functional Identification of SACOL2666 via Phylogenetic Profile
	4.4.9 Functional Identification of SACOL2666 via Global Structure Searches


	CHAPTER FIVE CONCLUSIONS AND RECOMMENDATIONS
	REFERENCES
	APPENDICES



