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UNANEDANTWIDINE

This research project entitled "Development of recombinant antibody for the
detection of mycotoxins" was originally planed for a period of 3-year. Unfortunately, the
project was only supported for the first year; therefore, only the first part of the project is
reported. Nevertheless, interesting results have been achieved. These results can be divided
into 3 main parts. The first part is the continuation of the outputs from the research projects
granted by ARDA, of which two recombinant antibodies against two mycotoxins, namely
aflatoxin and zearalenone have been successfully created using phage display technology.
These antibodies are in the form of scFv and scFv-AP. In this research project, the binding
property of various formats of anti-mycotoxin antibodies, i.e., scFv, scFv-AP, scFv-GFP, scFv-
Fc, and IgG, which is the natural form have been compared. The antibody in scFv, scFv-AP
and scFv-GFP were investigated using ELISA-based method; while scFv-Fc and IgG were tested
using lateral flow or strip test, of which the antibodies must be conjugated with appropriate
tag. The results indicated that the scFv-AP performed the best in ELISA-based assay and can
be produced from E. coli expression system at a relatively low level. For lateral flow or strip-
test, the best performance format of antibody is IgG, which could be produced from animal
expression system at a relatively high level. The second part of the project involved IgG, the
form of antibody that is found in nature and currently use in all commercial test kits. In the
previous work, the IgG was constructed using a platform of our international collaborators,
which has limitation for further distributions and commercialization. Therefore, the second
part of this project is focused on the development of our laboratory's platform for the
conversion of scFv to IgG, which will be used for further studies as well as incorporation into
test kits for commercial uses in Thailand. In summary of our results in the second part of the
projects suggested that an effective platform for the production of IsG for mycotoxin
detection has been successfully established. The third part of our project deals with various
basic research experiments that can be used as the basis for the development of novel
techniques for rapid point-of-detection of mycotoxin in the field. These include epitope
mapping to identify mimotope of two model antibodies, namely anti-aflatoxin and anti-
zearalenone. The mimotopes of both antibodies were successfully obtained using the
laboratory's phage display random peptide library, named SUT12. These mimotopes could
be further developed to replace conjugated mycotoxins in a rapid test kit, which can reduce

the cost and increase safety. Next, we have initiated a collaborative research project with a



young staff from Ubon Ratchathani University, on the conjugation of recombinant antibody
with silver nanocomposite. This project is ongoing. So far, we successfully conjugated our
recombinant antibody with the nanomaterial, but various conditions must be optimized
before it can be used in a rapid test kit. Finally, we have also tried to implement chain
shuffling technique to further increase binding affinity of our antibody by joining the heavy
chain of mouse antibody with the light chain of human antibody. However, we found that
even though we could successfully join them, but the antibody couldn't bind to the target
anymore. Therefore, new strategy based on guided selection technique, of which a library of
human light chain must be tested, should be attempted, providing acquisition of adequate

funding.
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