CONTENTS

Page
Acknowledgement c
Abstract in Thai e
Abstract in English g
List of Tables K
List of Figures m
List of Abbreviations n
List of Symbols p
Chapter 1 Introduction 1
1.1 Historical background 1

1.2 Objectives
1.3 Literature reviews 4
Chapter 2 Materials and Methods 32
2.1 Chemical and instruments 32
2.2 Alzheimer’s patients and control subjects 32
2.3 Sample collection 32
2.4 Measurement of serum protein levels by ELISA technique 33
2.5 Analysis of serum proteomics by 2-DE 35
2.6 Statistical analysis 42
Chapter 3 Results 43
3.1 Sample characteristic 43

3.2 Measurement of serum protein levels by ELISA technique 45



3.3 Cut-off values of serum biomarkers for developing AD 48

3.4 Proteomic based serum biomarkers by 2-DE 52

Chapter 4 Discussion 62
Chapter 5 Conclusion 73
References 75
Appendix 95
Appendix a 95
Appendix b 98
Appendix ¢ 103
Appendix d 109

Curriculum Vitae 110



LIST OF TABLES

Table 1.1 Comparison of the NINCDS-ADRDA and DSM-IV criteria for AD

Table 2.1 Rehydration buffer composition used for 2-DE experiment
Table 2.2 Preparation of Bovine serum albumin (BSA) standard solution
Table 2.3 Running conditions for 7 cm, pH 3-10 linear of IPG strips

Table 3.1 Demographic characteristic of the subject groups

Table 3.2 Concentration of AP4o, APa2, clusterin and p97 levels in subject groups

Table 3.3 ROC curve analysis of APB42 and clusterin in serum for discriminating
patients with cognitive impairment (AD and MCI) and cognitive
normal subjects

Table 3.4 ROC curve analysis of APB42and clusterin in serum for discriminating
patients with AD compare to MCI and NS.

Table 3.5 Protein spot matched from 2-DE image analysis that has
different expression levels between MCI and NS groups.

Table 3.6 Protein spots matching from 2-DE image analysis where there was
differential expression between AD and NS groups.

Table 3.7 Comparable results of match similar protein spots between MCI
and AD subjects to NS

Table 3.8 Identification of match similar protein spots between MCI and AD
subjects to NS by pl and MW, from SWISS-2DPAGE database

Table 3.9 Identification of the protein spots observed to be differentially
expressed in MCI subject compare with NS by pl and MW, from
SWISS-2DPAGE database

Table 3.10 Identification of protein spots that only presence in AD subjects

compare with NS by pl and MW, from SWISS-2DPAGE database

Page

15

37
38
38

43

45

48

50

55

57

58

60

60

61



Table 4.1 Up-regulated proteins in serum/plasma of AD proteomics studies

Table 4.2 Expression of other proteins of interest in serum of MCI and AD
subjects compare with NS by pl and MW, from SWISS-2DPAGE
database.

69
72



LIST OF FIGURES

Figure 1.1 Age-specific proportions of people with AD in the United States

Figure 1.2 APP processing in non-amyloidogenic and amyloidogenic pathways

Figure 1.3 Building of AP fibrillization

Figure 1.4 The amyloid cascade hypothesis

Figure 1.5 Two dimensional gel electrophoresis

Figure 2.1 Schematic diagram of the study design

Figure 2.2 Diagram for comparison of protein spot detection between cognitive
impairment (MCI and AD) and cognitive normal subject in this study

Figure 3.1 Comparison of MMSE-Thai 2002 values in levels in AD, MCI and
NS groups

Figure 3.2 Scatter plot comparison of serum APa4o and APa2 levels in AD, MCI
and NS

Figure 3.3 Scatter plot comparison of serum clusterin and p97 levels in AD, MCI
and NS

Figure 3.4 ROC curves analysis of ABs2 and clusterin for distinguishing
between cognitive impairment subjects (AD and MCI) and
cognitive normal subjects

Figure 3.5 ROC curves analysis of ABs2 and clusterin for distinguishing
AD from MCI and NS

Figure 3.6 Two dimensional gels electrophoresis of serum proteins from
cognitive normal subject compare with MCI subject

Figure 3.7 Two dimensional gels electrophoresis of serum proteins from
cognitive normal subject compare with Alzheimer subject

Figure 4.1 The Mini-Mental State Examination-Thai version 2002 (front view)

Figure 4.2 The Mini-Mental State Examination-Thai version 2002 (back view)

Figure 4.3 SWISS-2DPAGE searching program for proteins identification
by of pl and MW

Page

11
12
26
35
41
44
46

47

49

51

54

56

106

107
108



LIST OF ABBREVIATIONS

BSA Bovine serum albumin
CHAPS 3-(3-cholamidopropyl) dimethylammonio-1-propane sulfonate
cm Centimeter

DTT Dithiothreitol

et. al. Et alibi (and others)

FW Formula weight

g Gram, Gravity force

IAA lodoacetamide

Ig Immunoglobulin

IPG Immobilized pH gradients
kVh Kilovolt-hour

L Liter

M Molarity

mA Millampere

mg Milligram

ml Milliliter

mM Millimolar

MW Molecular weigh

m/z Mass to charge ratio

NA Nutrient agar

NCBI The National Center for Biotechnology Information
ng Nanogram

nm Nanometer

oD Optical density

pl Isoelectric point

Py Picogram



PMF
rpm

SD

SDS
TEMED
TMB

viv

wiv

ng

um

Peptide mass fingerprint
Revolution per minute

Standard deviation

Sodium dodecyl sulfate

N, N, N’, N'-tetramethylethylenediamine
3, 3, 5, 5'-Tetramethylbenzidine
Voltage

volume per volume

weight per volume

Microgram

Microliter

Micrometer



%C
Cu®
Cul*

%T

LIST OF SYMBOLS

Percentage

Greater than

Less than

Degree Celsius

Alpha

Beta

Gamma

Gram crosslinker per 100 gram of all monomers
Copper (I1)

Copper (1)

Gram monomers per 100 cubic centimeter of solution



