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RECOMBINANT ANTIBODY/AFLATOXIN/CHAIN SHUFFLING/ELISA/

LATERALFLOW/IMMUNOASSAY

Aflatoxins are carcinogenic toxins that produced from Aspergillus flavus and
A. parasiticus. These toxins are. commonly. found to contaminate in agricultural
products, human food and animal feed. Because of their effects on human and animal
health, many countries around the world have set their maximum level for aflatoxin
contamination. Therefore; an effeetive method for aflatoxin detection is required.
Immuno-based method, such as Enzyme linked immunosorbant assay (ELISA) and
lateral flow immunoassay, is a-rapid, -sensitive and cost-effective method for the
detection of aflatoxin. This method needs high sensitivity antibody as a detection
reagent. PreviouSly «an anti-aflatoxin scFv antibody, pataed YAF-C3 was isolated
from a naive phage display antiboay library (Y AMO library). However, this clone was
not sensitive enough for detecting the aflatoxin at the limit concentration, provided by
CODEX international standard legislation. Therefore, the chain shuffling and phage
display techniques were used to improve the affinity and sensitivity of the scFv
antibody (affinity maturation). After three round of affinity selection, three clones
designated sAFH-3E11, sAFH3F11 and sAFH-3E3, showing 3-7.5-folds sensitivity
improvement over the original scFv clone, were isolated. The three dimensional

structure of clone sAFH-3E3 scFv which, showed the highest sensitivity was predicted
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and the interaction with aflatoxin was studied by molecular docking. Amino acid
sequence analysis indicated five amino acid mutations in framework 1 (FR1) and
CDRI1 regions of variable domain of heavy chain (Vy). In addition, the affinity
matured scFv fragments were engineered to generate three formats of recombinant
antibodies, i.e., scFv-AP, scFv-Fc and full length IgG. The scFv-AP was successfully
expressed in Eschericia coli, while the scFv-Fc and IgG could be expressed at high
yields in human cell (HEK293-6E). Competitive ELISA was performed to compare
the sensitivity of these various formats. The scFv-AP showed the highest sensitivity in
ELISA. Therefore, this format was further developed for the detection of aflatoxin in
agricultural products. Moreover, the full-length antibody clone sAFH-3E3 IgG, which
showed the similar sensitivity to scEy fragment, 'was conjugated with colloidal gold
and latex particles, and used as detection reagent in a lateral flow immunoassay. Spike
experiment using corn sample indicated that the detection limit of scFv-AP and IgG
were 20 and 5 ng/ml for ELISA and lateral flow immunoassay, respectively. This
improved clone has ‘potential to be -used ~as detecting reagent for aflatoxin

contamination it agricultural products in various immune-deteCtion kits in the future.
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