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Abstract 2 1 3 7 4 4

Foot-and-mouse disease (FMD) is one of the most important viral diseases of
livestock. The culling of animal to control this disease also results in the majority
economic loss. Vaccination is one of the control strategies of this disease. However,
this leads to the difficulty in differentiating the vaccinated from infected animals. In
addition, infected énimals can become carriers in which virus can replicate and mutate. For
this reason, several detection tests to differentiate the infected animal from vaccinated
animals (DIVA) were developed. These tests are based on the detection of non-structural
proteins (NSPs) or antibodies to the NSPs. Most of current foot-and-mouth disease virus
(FMDV) DIVA tests utilize the non-structural protein 3ABC protein as antigen and
polyclonal or monoclonal antibody specific to 3ABC. The monoclonal antibody mostly
produced from conventional hybridoma technology. This technology is more expensive
and laborious comparing to the new antibody engineering technology. In this study, we
describe the production of antigen and monoclonal antibody to develop diagnostic tests for
DIVA.

For the antigen production, the non-structural protein, the 3ABC gene of FMDV type
O from Thailand was cloned into a baculovirus expression vector and the gene product was
expressed in insect cells. Additionally, to produce monoclonal antibody specific to FMDV,
the phage displayed antibody library was constructed. The antibody genes (variable
region of heavy and light chains) were amplified from cDNA that was reverse-
transcribed from immunized chicken RNA. Constant regions of heavy and light chains of
human were also amplified from pComb3XTT vector. The antigen binding fragments
(Fab) were further amplified by combining the heavy chain Fd and chimeric light chain.

The results of the 3ABC protein production in insect cells showed that the expressed
protein had a molecular weight approximately 55-60 kDa as detected by SDS-PAGE. The 55-
60 kDa protein was not present in the lysates from either insect cell control or wild type
baculovirus infected cells. The insect cells infected with the recombinant 3ABC-
baculovirus reacted with anti-3AB rabbit polyclonal serum when detected by an
immunofluorescence assay (IFA). The IFA reactivities with anti-3AB rabbit polyclonal
were absent in control cells and in cells infected with wild type baculovirus. Moreover,
the lysates containing the recombinant 3ABC protein reacted with sera from cattle
previously exposed to FMDV for two and three weeks. The serum from the cattle after
three-week inoculation yielded a stronger positive signal. The results from this study
confirm that the recombinant protein expressed in insect cells is 3ABC protein.

The results of monoclonal production using phage display technology showed
that the full-length Fab amplified by combining the heavy chain Fd and chimeric light
chain had 1500 bps in length. By using phagemid pComb3XSS, the Fab fragment was
successfully transformed to E. coli cells and displayed as fusion protein with the coat
protein of phage, to generate the antibody library with diversity at 106. The recombinant
antibody specific' to non-structural protein 3ABC will be further selected from the

obtained antibody library.





