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PENSUDA SOMPUNGA : DEVELOPMENT OF RECOMBINANT scFv
ANTIBODY FOR THE DETECTION OF ZEARALENONE BY PHAGE
DISPLAY ANTIBODY TECHNOLOGY. THESIS ADVISOR :

PROF. MONTAROP YAMABHAI, Ph.D., 97 PP.

RECOMBINANT scFv ANTIBODY/ZEARALENONE/ELISA/PHAGE DISPLAY

ANTIBODY TECNOLOGY

Zearalenone (ZEN) is a nonsteroidal estrogenic mycotoxin, produced as a secondary
metabolite of Fusarium spp. It enters the food and feed chains from contaminated
cereals and infiltrates into sewage or natural waters, posing a potential threat to
exposed livestock, wildlife and humans. Therefore, establishing sensitive and specific
methods to detect ZEN has become very important for food and feed safety reasons.
This thesis involved identification, engineering and characterization of recombinant
single chain variable fragment (scFv) antibodies against ZEN from the human phage
display antibody library (Yamo 1) and the immunized rabbit mix library. The
antibodies were selected from these two libraries by switching the conjugated
proteins, i.e., bovine serum albumin (BSA)-ZEN and ovalbumin (OVA)-ZEN, to
increase the chance of obtaining clones that can bind to free toxin. For the immunized
scFv rabbit antibody library, one phage clone, designated bZD2B4, was selected. This
phage-displayed scFv could be inhibited by soluble ZEN at the linear range of 50-
5,000 ng/ml by competitive ELISA. The detection limit of this clone was
approximately 50 ng/ml. However, the antibody in the soluble scFv format could not

bind to free ZEN. For the Yamo I library, one phage-displayed scFv clone specific to



free ZEN, designated yZA8B2, was isolated. The yZA8B2 soluble scFv format could
bind to free ZEN; therefore, this clone was subcloned into the pET21d+ and pKP300
delta Il vectors to express scFv and scFv-AP antibody formats. Competitive ELISA
indicated that the median inhibition concentration (1Csp) of recombinant yZA8B2 scFv
antibody and scFv-AP fusion were 100 and 20 ng/ml. After ELISA optimization by
the checkerboard titration method, the sensitivity of recombinant yZA8B2 scFv
antibody and scFv-AP fusion was improved approx. 2-fold and 40-fold, respectively.
No cross-reactivity to other mycotoxins; i.e., (aflatoxin B1 (AFB1), ochratoxin A
(OTA), deoxynivalenol (DON), and fumonisins B1 (FUM)), was observed. Finally,
the ability of recombinant yZA8B2 scFv and scFv-AP antibodies for the detections of
ZEN contamination in corn and wheat samples were investigated. The yZA8B2 scFv
and scFv-AP can be used to qualitatively detect zearalenone contamination in corns
and wheat. Homology modeling study illustrated specific binding of the recombinant
antibody to ZEN and confirmed the better fit of human yZA8B2 antibody as well as
the role of the variable heavy chain in the binding. In conclusion, the recombinant
monoclonal antibody specific to zearalenone could be obtained from phage display
technology and detected zearalenone contamination in certain agricultural and cereal
products, according to the Thai’s regulations. This antibody can be used as a template
to further develop the quantification of contaminated ZEN in food and feed using
different immuno-based methods. Moreover, this antibody could be useful for medical

applications in the future because of its human origin.
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