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ABSTRACT

IgY are antibodies of egg yolk that transfer from maternal circulation to confer
passive immunity to embryos and neonate before the generation of their own humoral
immunity.  IgY possesses several biochemical advantages that suitable for
immunodiagnostic and immunotherapeutic applications. Antibody production from egg

yolk or IgY technology offers several advantages over conventional serum-based




antibody production. It needs Jow amount of antigen for induction of antibody responses.
Egg collection is easy, no blood bleeding is required, and the amount of
immunoglobulins yielded from one egg is very high.

In an attempt to produce fluorescein isothiocyanate (FITC) conjugated anti-mouse
immunoglobulins antibody for using in indirect immunofluorescence technique that can
be replaced commercial conjugate which is expensive, the IgY technology was applied.
In this study, mouse immunoglobulins antigen was firstly purified by affinity
chromatography using Protein G Sepharose columm. From one ml of pooled normal
mouse serum, 2.6 mg of purified immunoglobulins was obtained. By sandwich ELISA,
the isolated mouse immunoglobulins were demonstrated to contain all immunoglobulin
isotypes including IgA, IgGl, IgG2a, IgG2b, 1gG3 and IgM.  The isolated
immunoglobulins, therefore, used as the immunizing antigen. Two hens were immunized
with the isolated immunoglobulins via two different routes, pectoralis and calf
intramuscular immunization, for 3 times. Blood and eggs were collected every two and
one week, respectively, after immunizations. IgY from egg yolk was isolated by water
dilution and sodium sulfate precipitation method. By using this isolation method, 37 mg
of IgY could be extracted from a single egg and the purity of isolated IgY was rather
high. BLISA for determination antibody responses in serum and egg yolk was
developed. For this ELISA, 0.625 pg/ml of mouse immunoglobulins for coating plate
and 1:6000 of horseradish peroxidase conjugated anti-chicken IgG antibodies were found

to be the optimal concentrations. Detection of antibodies by the developed ELISA
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revealed that antibodies in serum could be detected two weeks after antigen immunization
in both chickens, reached the maximum level at week 10, however, three months after the
last immunization the antibody levels were decreased. Immunization at pectoralis muscle

induced higher antibody responses than calf muscle immunization. While the specific

antibodies appeared in egg yolk 2 weeks after immunization, reached a plateau after 10

weeks and maintained high titer at least 20 weeks.

For an application in indirect immunofluorescence assay, IgY was isolated from
egg yolk. The isolated IgY was labeled with FITC. The molar incubation ratio of dye
and antibody (R ratio) was optimized. R ratio of 10 was demonstrated to be the optimal
condition. The prepared IgY-FITC conjugate at concentration of 500 pug/ml was found to
be the cptimal concentration for using in immunofluorescence assay as it gave a high
positive signal and low background with all isotypes of primary antibodies.

The produced conjugate was then used to determine leukocyte sub-populations in
blood samples. It was found that the produced conjugate showed slightly lower
fluorescence intensity compared to commercial conjugate. However, the percentages of
T and B lymphocytes in the lymphocyte population obtained from both conjugates were
very similar. The produced conjugate was then applied to determine the expression of
interesting protein in COS transfection system. It was found that the produced conjugate
gave positive reactivity with all isotypes of specific primary antibodies, but showed

negative reactivity with control antibodies. These results demonstrated that the produced
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FITC conjugated chicken anti-mouse immunoglobulins antibody could be used in indirect
immunofluorescence assay in both human and monkey system.

In this study, IgY technology was developed in our department. This technique is
simple and can be used to produce large amount of specific antibodies. The IgY
technology was applied to produce anti-mouse immunoglobulins antibody and FITC
conjugate. The produced conjugate can be used as secondary antibody in indirect
immunofluorescence assay for determination of human lymphocyte sub-populations and

protein expression in COS cells transfection system.
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