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Summary

Background and Rationale: The prevalence of allergic diseases has substantially
heightened all over the world, especially in developing countries including Thailand
with continue to increase in severity and complexity. Moreover, allergy is one of the
important chronic diseases among Thai population resulting in socio-economic
burden and quality of life. The development of allergy requires a complex
interaction between genetic predisposition and environmental basis. Among the
environmental factors, exposure to indoor allergen is the most important risk. House
dust mites (HDM), Dermatophagoides pteronyssinus (Dp) and D. farinae (Df), have
been accounted as the major sources of indoor allergens and considered to be the

most important allergen in Thailand.

Objective: The conceptual framework of this project is to study in holistic
approaches for house dust mite allergy by 1) develop the molecular-based assay for
dust mite identification using for mite survey 2) study the allergenic components of D
pteronyssinus allergens by the high-resolution 2-D technique combined with IgE
immunodetection 3) produce the human monoclonal antibody by using phage

display technology for treatment of house dust mite allergy.
Methodology & Results:

To develop the molecular-based assay for dust mite identification, 3 pairs of primer
were designed for identifying common dust mite species; Dermatophagoides
pteronyssinus (DP), D. farinae (DF) and Blomia tropicalis (BT), from their genomic DNA
by multiplex PCR technique. Total duration since the preparation of PCR reaction mix
till the analysis by agarose gel electrophoresis was approximately 2 hours. Then, the
assay was used to examine the species of dust mites in dust samples collected from
100 households, and compared to the combination method of flotation+microscopic
examination.

Results showed that the examination by multiplex PCR gave positive results for 46
samples (37.10 %), of which could be identified as D. pteronyssinus in 31 samples, D.
farinae in 29 samples and B. tropicalis in 29 samples, whereas the flotation+
microscopic examination gave positive results in 24 dust samples (24.49 %), which
were 19, 10 and 0 samples, for each species respectively. The matched results from
both methods were found in 65 samples, of which 14 samples were positive and 51

samples were negative. Levels of sensitivity, specificity and accuracy of the multiplex
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PCR compared to the flotation+microscopy were 54.17 9%, 68.92 % and 65.31 9%,

respectively.

Low levels of sensitivity, specificity and accuracy of the multiplex PCR were due to
more positive results obtained from the multiplex PCR than those from the
flotation+microscopy. Therefore, the multiplex PCR is suitable for screening the
considerable number of dust specimens, whereas the flotation+microscopy is rather
suitable for the confirmation of positive specimens obtained from the multiplex PCR.
Moreover, the multiplex PCR is simple and can be carried out by most laboratory

personnel with no special knowledge in dust mite identification.

Whole body extracts of 99% purity of D. pteronyssinus was subjected to a
nonlinear pH 3-10 first dimensional electrophoresis followed by SDS-PAGE in 12%
polyacrylamide gel. 2DE-IgE immunoblotting was carried out using a pool of sera of
Dp allergic Thai patients. The IgE-reactive proteins were excised from the 2DE-gel and
analyzed by matching the peptide mass maps generated after mass spectrometry
with the protein database. Twenty two IgE-binding protein spots of D. pteronyssinus
were subjected to LC/MS for protein identification. Most protein spots were the
major allergen namely Der p 1, and Der p 2 and established allergens such as Der p
3, Der p 11, Der p 14. The novel allergen discovered was myosin heavy chain and
Triosephosphate Isomerase, which should be further study for IgE binding reactivity in
allergic Thai patients. From the result of allergenomes of the D. pteronyssinus,
therefore, the major allergen; Der p 1 and Der p 2 in the forms native and
recombinant protein were selected to produced by affinity column chromatography

and genetic engineering, respectively.

In the process of production of recombinant Der p 1 and Der p 2; pET 20b" vector
was used as protein expression vector. The recombinant product was detected in
soluble part of bacterial lysate as expected. From protein profiles and amino acid
sequencing indicated that the generated proteins were Der p 1 and Der p 2 having

molecular weight of 24 and 16 kDa, respectively.

The allegenicities of native and recombinant of Der p 1 and Der p 2 were compared
by IgE-ELISA. IgE binding activities of native Der p 1, Der p 2 and recombinant Der p 2
were 96.67%, 83.33% and 73.33% respectively. Thus, these produced allergens were
major allergen. Recombinant Der p 1 could bind to IgE only 43.33% of atopic

patients’ sera tested; indicated that this recombinant Der p 1 was minor allergen.

The repertoire of D. pteronyssinus allergens was well defined by the high-resolution

2-D technique combined with IgE immunodetection as the 2-D map of D. pteronyssinus
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allergens. We successfully produced native and recombinant of D. pteronyssinus
allergens namely Der p 1 and Der p 2. Recombinant Der p 2 was major allergen
which might be developed for using as diagnostic and therapeutic allergen. While
the recombinant Der p 1 would be applied for standard allergen in a diagnostic kit

for determination Der p 1 level in the house dust by sandwich ELISA.

Thymic stromal lymphopoietin (TSLP) or interleukin 50 (IL-50) is a secreted protein of
the respiratory lining epithelial cells which response to the allergen. TSLP can induce
several cells such as dendritic cells (DCs), T cells, mast cells, NKT cells and other to
secret the T helper 2 (Th2) cytokines like IL-5, IL-6, IL-10 and IL-13 etc. Cytokines
releasing result in the airway hyper-responsiveness (AHR), inflammation and atopic
dermatitis in patient. The inhibition of TSLP is successful to prevent the inflammation
by inhibit the entry of eosinophil migrate into respiratory tract in mice. Therefore, this
study aims to preparing the recombinant human TSLP. This protein will further use as
anticen for produce the human monoclonal antibody by using phage display
technology. The mRNA was extracted from the epithelial cell line which has
challenge with an allergen and then converted to cDNA. Human TSLP gene was
amplified by using specific primer. PCR product has 489 bp in size. The amplicon was
clones into expression vector and infected into the expression E. coli. The
transformed bacteria were grown under IPTG induction for production of the soluble
recombinant human TSLP. The protein was purified by using an affinity column and
characterized by SDS-PAGE and LC MS/MS. The recombinant human TSLP was shown
the molecular weight as 15 kDa. The recombinant TSLP protein was successfully
produced. This TSLP protein showed biological activity which could enhance OX40L
expression on Myeloid dendritic cells. The purified TSLP was used in the phage
biopanning process for specific HUScFv selection. From biopanning 149 clones were
selected and 49 clones have huScFv gene. There were 20 HuScFv clones that could
be produced. Ten HuScFvs clones ie. clones no. 2, 3, 4, 5, 6, 7, 8, 11, 12 and 16
bound specifically to the TSLP as determined by indirect ELISA. They were expressed
and purified. There were 2 of TSLP specific HuScFvs clones (Clone no. 5 and 7) could
inhibit OX40L expression in TSLP treated-Myeloid dendritic cells. This is the first
report on production of human ScFv that specifically bound to the TSLP protein and

interfere it biofunctions.

Keyword: allergic diseases, house dust mite, gene, identification, allergen,
recombinant  protein, = Dermatophagoides  pteronyssinus,  thymic  stromal
lymphopoietin, phage display, human monoclonal antibody, single chain antibody,

gene cloning, PCR
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