Vi

TABLE OF CONTENT

PAGE
ACKNOWLEDGEMENT I
ABSTRACT II
LIST OF TABLES IX
LIST OF FIGURES X1
ABBREVEATIONS
X1I
I. INTRODUCTION 1
II. LITERATURE REVIEW 4
A. Human leukocyte antigen 4
1. Molecular structure 4
2. Structure of gene and localization 5
3. HLA typing 7
3.1. Serological HLLA typing method 7
3.2. Restriction fragment length polymorphism (RFLP) 8

3.3. Polymerase chain reaction and sequence-specific

oligonucleotide (PCR-SSO) hybridization 9

B. Leprosy 15
1. Historical background of discovery 15

2. Causative agent and classification of clinical manifestation 15

3. General properties of M. leprae 16

4. Pathogenesis 18

III. MATERIALS AND METHODS 23
A. Subjects 23
B. Preparation of genomic DNA 23
C. Amplification of HLA-DQA1 and HLA-DQBI loci by PCR 24
1. HLA-DQA1 and HLA-DQBI PCR primers 24

2. Amplification of HLA-DQA1 and HLA-DQBI1 loci by PCR 25



VII

3. Agarose gel electrophoresis
D. Dot blot hybridization
1. Dot spotting of amplified DNA on nylon membrane
2. Sequence-specific oligonucleotide (SSO) probes
3. Preparation of digoxigenin-11-ddUTP-labeled SSO probes
4, Hybridization with SSO probes
E. Chemiluminescent detection of DIG-ddUTP
E. Dehybridization
G. Assignment of HLA alleles
H. Statistical analysis
1. Relative risk
2. Etiologic fragtion (EF)
3. Preventive fragtion (PF)
4., Significant testing
5. Hardy-Weinberg analysis
6. Linkage disequilibrium analysis

IV. RESULT
A. Electrophoretic analysis of genomic DNA
B. Amplification of the HLA-DQA1 and HLA-DQBI genes
C. Identification of HLA-DQA1 and HLA-DQBI genotypes
1. Identification of seven HLA-DQA1 alleles
2. Identification of eleven HLA-DQBI alleles

D. Distribution of the HLA-DQA1 and HLA-DQBI alleles in normal

northern Thais

E. Distribution of the HLA-DQA1 and HLA-DQBI genotypes in normal

northern Thais according to the Hardy-Weinberg analysis

F. Linkage disequilibrium of the HLA-DQA1 and -DQBI1 loci in normal

northern Thais

G. Equal distribution of the HLA-DQA alleles between leprosy patients

and normal controls

H. Equal distribution of the HLA-DQBI alleles between leprosy patients

and normal controls

26
26
26
26
30
30
30
31
31
32
32
35
35
36
36
38

40

40

40

44

48

43

58

58

64



VIIL

I. Lack of association between deduced HLA-DQ antigens with leprosy

patients. 73
V. DISCUSSION 76
VI. SUMMARY 85
VII. REFERENCES 87
VIII. APPENDIX ‘ 98

IX. BIOGRAPHY 102



IX

LIST OF TABLES
TABLE PAGE

1 Cardinal signs and classification of leprosy according to Ridley and Jopling 17
2 Significant association between HLA class I antigen and leprosy or types

of leprosy in different population 20
3 Significant association between HLA class II antigen and leprosy or types
of leprosy in different population 21

4 Properties of HLA-DQA1 and HLA-DQBI1 PCR primers 25
5 Sequence, specificities and corresponding of HLA-DQA1 SSO probes 28
6 Sequence, specificities and corresponding of HLA-DQB1 SSO probes 29
7 Hybridization specificity of HLA-DQA1 SSO probes 33
8 Hybridization specificity of HLA-DQB1 SSO probes 34
9 Possible unusual HLA-DQBI allele 47
10 Antigen frequency and allele frequency of the HLA-DQA1 locus in 119

normal northern Thais 49
11 Antigen frequency and allele frequency of the HLA-DQBI locus in 119

normal northern Thais 50
12 Hardy-Weinberg analysis of the HLA-DQA1 genotype of 119 normal

northern Thais 52
13 Hardy-Weinberg analysis of the HLA-DQA1 genotype of leprosy and two

leprosy subtypes patients 53
14 Hardy-Weinberg analysis of the HLA-DQBI genotype of 119 normal

northern Thais 54
15 Hardy-Weinberg analysis of the HLA-DQBI genotype of leprosy and two

leprosy subtypes patients 56
16 The HLA-DQA1-DQBI1 haplotypes with significant linkage disequilibrium

among 119 normal northern Thais 59
17 Comparison of the antigen frequency of HLA-DQA1 alleles between

leprosy patients and normal controls 60

18 Comparison of the antigen frequency of HLA-DQALI alleles between
tuberculoid and lepromatous leprosy patients with normal controls 61



19 Comparison of the aliele frequency of HLA-DQA]1 alleles between
leprosy patients and normal controls

20 Comparison of the allele frequency of HLA-DQAI alleles between
tuberculoid and lepromatous leprosy patients with normal controls

21 Comparison of the antigen frequency of HLA-DQA1 alleles between
TT, BT, BL and LL leprosy patients and normal controls

22 Comparison of the antigen frequency of HLA-DQBI alleles between
leprosy patients and normal controls

23 Comparison of the antigen frequency of HLA-DQB1 alleles between
tuberculoid and lepromatous leprosy patients with normal controls

24 Comparison of the allele frequency of HLA-DQBI alleles between
leprosy patients and normal controls

25 Comparison of the allele frequency of HLA-DQBI alleles between
tuberculoid and lepromatous leprosy patients with normal controls

26 Comparison of the antigen frequency of HLA-DQBI alleles between
TT, BT, BL and LL leprosy patients and normal controls

27 Comparison of the frequency of deduced HLA-DQ antigens between
leprosy patients and normal controls

28 Comparison of the frequency of deduced HLA-DQ antigens between

tuberculoid and lepromatous leprosy patients with normal controls

62

63

65

67

68

69

70

71

74

75



X1

LIST OF FIGURES
FIGURE

1 Physical map of the HLA region

2 Nucleotide sequence of the second exon of the HLA-DQALI alleles and
positions of DQA1 primer binding regions

3 Nucleotide sequence of the second exon of the HLA-DQB1 alleles and
positions of DQA1 primer binding regions

4 Dot spotting of PCR products on nylon membrane

5 Agarose gel electrophoresis of genomic DNA samples

6 Agarose gel electrophoresis of the PCR products of HLA-DQA1
amplification

7 Agarose gel electrophoresis of the PCR products of HLA-DQB1
amplification

8 An example of the HLA-DQAL1 allele hybridization signals

9 An example of the HLA-DQBI1 allele hybridization signals

PAGE

10

12
27
41

42

43

45
46



LL
TT
BB
BT
BL
RFLP
DIG-ddUTP
dNTP
dATP
dCTP
dGTP
dTTP
dUTP
HLA
MHC
cm
nm
pmol
pl

bp

kb

°C
rpm
RT
RR
PCR
SSO
Tm
EDTA
CoCly
S8SC
SDS

ABBREVIATIONS

lepromatous leprosy

tuberculoid leprosy

borderline leprosy
borderline-tuberculoid leprosy
borderline-lepromatous leprosy
restriction fragment length polymorphism
digoxygenin dideoxyuridine-triphosphate
deoxyribonucleoside triphosphate
deoxyadenosine triphosphate
deoxycytidine triphosphate
deoxyguanosine triphosphate
deoxythymidine triphosphate
deoxyuridine triphosphate

human leukocyte-antigen

major histocompatibility complex
centimeter

nanometer

picomole

microlitre

base pair

kilobase

degree celcius

revolution per minute

room temperature

relative risk

polymerase chain reaction .
sequence-specific oligonucleotide
melting temperature

ethylene diaminetetraacetic acid
cobolt chloride

sodium chloride/sodium citrate
sodium dodecyle sulfate



TAE
PVP
BSA
TMAC
AMPPD

uv
DIG

X

Tris/acetate/EDTA

polyvinylprolidone

bovine serum albumin

tetramethylammonium chioride
3-(2'-spiroamantadine)-4-methoxy-4-(3"-phosphoryloxy)-
phenyl-1,2-dioxytane

ultraviolet

digoxigenin

not determined



