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KUNTALEE RANGNOI : SELECTION OF MONOCLONAL ANTIBODIES
SPECIFIC TO AFLATOXIN FROM PHAGE DISPLAY ANTIBODY LIBRARY.

THESIS ADVISOR : ASSOC. PROF. MONTAROP YAMABHALI Ph.D., 83 PP.

PHAGE DISPLAY/SCFV/ ANTIBODY/ NAIVE /BIO-PANNING/MONOCLONAL

/RECOMBINANT /AFLATOXIN/ALKALINE PHOSPHATASE FUSION

Aflatoxins are one of the major mycotoxins that contaminate several agricultural
products and human food in many areas of the world. Several methods for aflatoxin
determination have been developed, including thin-layer chromatography (TLC), high
performance liquid chromatography (HPLC), and immunological method. Among these, the
most cost-effective method is immunological analysis that uses monoclonal antibodies as
detection reagents. Phage display technology is a powerful alternative method for the
production of monoclonal antibody. A specific antibody to aflatoxin B; (AFB;), the most
toxic and prevalence isoform, could be isolated by bio-panning from Phage-displayed
human single-chain-variable-fragment (scFv) antibody libraries. After three rounds of
affinity selection, ninety-six positive clones were induced for the production of soluble scFv
antibody fragments by using Escherichia coli non-suppressor strain (HB2151), and tested
for their ability to bind soluble AFB,; by competitive enzyme-linked immunosorbent assay
(ELISA). Amino acid sequence analysis of the selected clones was performed using
information obtained from automated DNA sequencing. ScFv antibodies that could be
inhibited by soluble AFB; were purified to analyze their structure by sodium dodecyl
sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and western blot analysis, and
confirm their specific binding to AFB; by competitive ELISA. In addition, selected scFv

clones were engineered to create scFv- alkaline phosphatase (scFv-AP) fusions and used as



v

reagents for one-step detection in ELISA format. The scFv-AP fusions showed 3-4 fold
improved binding property when compared to soluble scFv form. The ICsy of scFv-AP by
AFB; varied between 0.035-0.02 pg/ml and the limit of detection was approximately 0.006-
0.03 pg/ml (6-30 ppb). The selected antibodies were specific to AFB; and could cross-react
with AFGy, but not to other aflatoxins, namely AFB,, AFG;, AFG,, AFM;. These results
indicated that phage display technology could be used to obtain a specific antibody against
aflatoxin, and that the scFv-AP fusion was an efficient detection reagent that could be
further developed to generate a cost-effective diagnostic kit or biosensor for the detection of

aflatoxin contamination in agricultural commodities and products in the future.





