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Most of the studied are focused on reaction of host to mosquito’s saliva
proteins. In this study, the host immune response to mosquito cells have been studied
by developing methods for analyzing host response to mosquito cell and immune
response in experimental animal. The sources of antigens that elicit antibodies could
be from cells in saliva during mosquito bite. The antibodies response to mosquito cells
proteins can be detected in human serum as in the experimental animal. The antibodies
level is higher in groups that have high exposure to mosquito bite such as guards. The
antibodies can not be detected in cord blood indicated that there is no passive transfer
of maternal antibodies. These antibodies can not be detected or can found with low
level in serum of patient with dengue infection.

The mosquito’s membrane proteins should present in the dengue virus
envelope during replication cycle in mosquitoes. Thus the mosquito antibodies present
in host might modified the outcome of infection and may be one of the host factors that
protect human against dengue infection or implicate in pathogenesis of dengue fever.
And this might be the new strategy for vaccine development against the dengue virus
infection in the future.

Inter- Department.Medical. Microbiology. Student’s 3|gnature....79’...~7§/. ...............

Field of study ...Medical. Microbiology,... Advisor’s signature. 7@%3"&“@“‘”‘”4“77/
Academic year 2002



Vi

ACKNOWLEDGEMENTS

| would like to express my gratitude and deep appreciation to my advisor,
Dr. Thaweesak Tirawatnapong for his guidance, invaluable advice supervision and
encouragement throughout this work.

My sincere appreciation is express to Assoc. Prof. Suranan Tirawatnapong at
Department of Microbiology, Faculty of Medicine, Chulalongkom University, for her
kindness in guidance throughout the laboratory work and providing the beneficial
instrument.

Grateful acknowledgement is also extended to Assist. Prof. Supathra
Thongrungkiat at Department of Medical Entomology, Faculty of Tropical Medicine,
Mahidol University, for providing Aedes mosquitoes and dissecting technique.

| am extremely thankful to Assoc. Prof. Dr. Prida Malasit at Medical
Molecular Biology Unit, Mahidol University, for providing C6/36 cell line.

1also wish to thanks to Assoc. Prof. Dr. Parvapan Bhattarakosol for providing
Vero cell ling and some chemical.

My appreciation is extended to Mr. . Pichat Promrat for his providing rabbit
blood samples, to Mrs. Prance Srisupap for her technical lab suggestion.

Special thank arc also extended to all members in intcr-dcpartment of Medical
Microbiology, Chulalongkom University, for their help, kindness, sincerity and
friendship.

Finally, 1would like to express my deepest appreciation to my family for their
love, regard and encouragement throughout my study life. They arc deserved to be
mentioned as a part of my success.



CONTENTS

PAGE
THAT ABSTRACT .ot \
ENGLISH ABSTRACT ..o e V
ACKNOWLEDGEMENTS ..o Vi
CONTENTS coevirnssessssssssssssssssssssssssssssssssssssssssssssss st Vil
LIST OF TABLES ..ot viil
LIST OF FIGURES.....ccccivvirsssissssssesssmcsssssissssssssssssssssssssss sessssssssnes X
ABBREVIATIONS....oooovvivnssssmsssmesssssssstssssssssssssssssssssssssssssssssssssees Xi
CHAPTER
} INTRODUCTION. oo civsitrsncississsnssssssssissssissssessssssssssssssssssesssees 1
. OBJECTIVES ...ttt 6
Il LITERATURE REVIEWS........ccoiiiiimisinnenssmeessssssssssines e !
. DENGUE INFECTION.....ococoimvminssnnsnmsssssssssssssssssssssessn /
1 DENGUE VIRUS. ..o 1
2.THEVECTOR .. s 8
3. TRANSMISSION OF DENGUE VIRUS...... e 9
4. EPIDEMIOLOGY ....ooorrirrrcssmerssmessssesssmsssssssssesssssssssess 9
5. PATHOGENESIS......oooivrrssinsrnsssnsisssesssssssssssines 10
6. CLINICAL MANIFESTATION.....oocvivmsvrnsmvcssiensenssen 11
1. LABORATORY DIAGNOSIS....coccnsenssirnsisssinsn 12
8. VACCINE DEVELOPMENT.....ccocovmrmmnsinssmenssmenssrensens 17
II. SAND FLY AND LEISHMANIA INFECTION....c.ccvvvmsvrsinn 18
1. ANTI-MOSQUITO ANTIBODIES.......ccrmsrnsinnsirsseessren 18
IV. . MATHELIALS AND METHODS......cocmmnsmmsirsssenssmessssessseen 20

. MATERIALS



CONTENTS (continued)

1. SUBJECTS, BLOOD SAMPLES, AND CELL LINES.....20

11, METHODS e s e s il
1. IMMUNIZATION OF RABBITS ... 2
2. VIRAL RNA ISOLATION. ..o 2
3, RT-NESTED PCR OF DENGUE VIRALRNA__ 22
4, DETECTION AND TYPING OF PCR PRODUCTS........24
5. SODIUM DODECYL SULFATE-POLYACRYLAMIDE
GEL ELECTROPHORESIS (SDS-PAGE) . 2
6. WESTERN BLOT ANALYSIS...cv 26
7. IMMUNOFLUORESCENCE ASSAY . 27
8. ENZYME-LINKED IMMUNOSORBENT ASSAY
(Y 27
9, AUTOMATED DNA SEQUENCING ..o 28
RESULTS vt 2
1. DETECTION OF PROTEIN PROFILE IN MOSQUITO CELL

EXTRACTS BY SDS-PAGE......issssssinsssisssinsn 29
DETECTION OF ANTI-MOSQUITO CELL ANTIBODIES IN
RABBIT SERUM BY WESTERN BLOT ANALYSIS......... 32
DETECTION OF ANTI-MOSQUITO CELL ANTIBODIES IN
HUMAN SERUM BY WESTERN BLOT ANALYSIS............. 3
REACTIVITY OF THE ANTI-MOSQUITO CELL ANTIBODIES
BY DIRECT IMMUNOFLUORESCENCE ASSAY ... 44
DETECTION OF MOSQUITO CELL ANTIBODIES AGAINST
MOSQUITO’S SALIVARY GLAND BY INDIRECT
IMMUNOFLUORESCENCE ASSAY .....oovcnmnsvesisssinns 49



CONTENTS (continued)

6. DETECTION OF MOSQUITO CELL ANTIBODIES AGAINST
MOSQUITO PROTEIN BY ENZYME-LINKED

IMMUNOSORBENT ASSAY (ELISA).....ccvsvrins 51

/. DETECTION AND TYPING OF DENGUE VIRUSES BY
S O Y 55
VI DISCUSSION oot 60
VI CONCLUSION.....oooivnsisssisssimmssmssisisssissstsssssssssssssssssssssssssssnins 69
REFERENCES........ccovvninsssrssssissnnin 10
APPENDICES ..ottt 83
APPENDIX Lot ssssssssssissssssssssssssssssssssssssnes 83
APPENDIX Tl 86

BIOGRAPHY ...ococciviivssissssssssssssssssissssssiseesssiessnnes 91



LIST OF TABLES

TABLE 1 PAGE

Table. 1 Methods for dengue Virus iS01atioN.........covveeuvvee covessssessisssssissens 14

Table. 2 The sequences of oligonucleotide primers used for PCR amplification,
DNA sequencing and typing 0f dengue gene.....mvmmvssssssnns 23

Table. 3 Western blot analysis of mosquito cell’s protein antigens identified by
rabbit’s IMMUNEA SCIUM .o 34

Table. 4 Comparison of the mosquito protein’s molecular weights, from different
sources, identified with human’s serum by Western blot analysis .40



LIST OF FIGURES
FIGURE 1 PAGE
Figurel  DengUE VIFUS §BNOME. ..occvvvivvens ovvsssssssssssssssssesss sssssssssssssssses s 8
Figure 2 SDS-PAGE of the mosquito’s Cell eXtracts.......... v, coe 30

Figure 3 Electro-blotting patterns of different mosquito’s cell extracts......... 31

Figure 4 Anti-mosquito cell antibodies in serum of experimental rabbit
immunized with C6/36 Cell [IN€.......cvvcrerrsrrsrssssssssssisssinnn 33

Figure 5 Immuno-blotting patterns of anti-mosquito cell antibodies from

QUAND"  SCPUM.cevvvrvvvsssssssssmissssisnssismsssssssssssssssssssssnsssses svsssssssnes 37
Figure 6 Immuno-blotting pattern of anti-Aedes aegypti whole body extract
antibodies from quard’ SCIUM......c.vvvmvsssmmsmsssssssssssssssnes 38

Figure 7 Immuno-blotting pattern of anti-C6/36 cell extract from guard’

Figure 8 Immuno-blotting pattern of anti-mosquito cell antibodies from dengue

PALIENT'S SCPUM..ovvvi v s 4i
Figure 9 Immuno-blotting pattern of anti-Aedes aegypti whole body extract

antibodies from dengue Patient’s SCrUM.......oovveevvvsssvessnssesissenns 42
Figure 10 Immuno-blotting pattern of anti-C6/36 cell extract antibodies from

dBNQUE PALIENE'S SEUM..vvvvcvvvssisvesssssssssssssssssssssissssssssssssssssssssnss 43
Figure 11 Immunofluorescence assay of preimmunerabbit’sserum ............. 45
Figure12 Immunofluorescence assay of immuned rabbit’sserum............c... 45
Figure 13 Immunofluorescence assay of human’scord bloodserum........... 46

Figure 14 Immunofluorescence assay of guard * serum with strong reactivity

Figure 15 Immunofluorescence assay of guard * serum with weak reactivity
A7

Xi



LIST OF FIGURES (continued)

Figure 16 Immunofluorescence assay of dengue patient * serum with strong
FRACLIVILY .vvvvvvvcrvvvsrsvsssssinns a7
Figure 17 Immunofluorescence assay of dengue patient * serum with weak
[RACIVILY.....vvv v 48
Figure 18 Microscopic photograph of salivary gland of female Aedes aegypti
MOSGUILOBS..vvsvvvessssvessssssssissssisssesssssassssssssisssssssssssssssssssssssssssssssns 49
Figure 19 Immunofluorescence staining of salivary gland of female
Aedes aegypti mosquito with rabbit anti-mosquito cell antibodies
.................................................................................................................. 50
Figure 20 Reactivities of rabbit anti-mosquito cell antibodies to mosquito cell
N ELISA oo veeeresen s BNy g osssesscssessssssessssnens 53
Figure 21 Reactivities of human anti-mosquito cell antibodies to mosquito cell
N ELISA oot b4
Figurc22 Agarose gel electrophoresis of dengue PCR products from different
e 0112 56
Figure 23 Agarose gel electrophoresis of serial dilution of recombinant
PIASMIG. ..o s s 57



DNA
min
ml
mM
PCR
pmolc
rpm
TSR

Mg
MI

mM

urn

FBS
TPB

L-15
PBS

hr.

SDS
TEMED
APS
Tris

ABBREVIATIONS

= base pairs

= Deoxyribonucleic acid

= Minute

= milliliter

= millimolar

= Polymerase chain reaction

= Picomole

= revolution per minute

= Template suppressor reagent
= Unit

= Microgram

= Microlitcr

= Micromolar

= Micrometer

" Fetal bovine scrum

= Tryptosc phosphate broth

= Liter

= Degree Celsius

= Leibovitz 15

= Phosphate buffer saline

= hour
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= N,N,N’,N’-tctramcthyl-ethylencdiaminc
= Ammmonium persulfate

= Tris-(Hydroxyaminomethyl) aminomethanc
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dNTP Deoxynucleotide triphosphate
M199 Medium 199
¢ = - second
NC nitrocellulose membrane
mg milligram
nm = nanometer
oD optical density
kDa = kilo Dalton
ELISA Enzymed linked immunosorbent assay
DFA direct fluorescence assay
IFA Indirect fluorescence assay
ADE antibody-dependent enhancement
SDS-PAGE = Sodium dodccyl sulfate polyacrylamide gel
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