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DEVELOPMENT OF A MIP-BASED SENSOR

FOR EARLY MONITORING OF MYCOTOXICOSES
CAUSED BY F2 GROUP MYCOTOXINS

Background/Aim. Early monitoring of F2 group mycotoxins is critical for clinical and veterinary diagnostics due to their
severe estrogenic effects and immunotoxicity. This study aims to develop a fluorescent biomimetic sensor using nanostruc-
tured molecularly imprinted polymer (MIP) chips for the selective detection of zearalenone and its metabolites (a- and
P-zearalenol) in biological fluids. Methods. Target-selective MIP chips were synthesized on glass slides via in situ polymer-
ization. To ensure analytical accuracy, several non-toxic and non-fluorescent dummy templates (structural analogues of F2
mycotoxins) were used for the formation of the toxin-selective binding sites in the polymer structure. Computational model-
ling was employed to guide the rational selection and optimization of functional monomers and dummy templates. The ana-
Iytical signal was registered under UV-irradiation, initiating the intrinsic fluorescence of the captured analytes. Results.
Several functional monomers including ethylene glycol methacrylate phosphate, diethylaminoethyl methacrylate, 2-acrylami-
do-2-methylpropane sulfonic acid, 1-allylpiperazine, N,N'-methylenebisacrylamide, ethylene glycol dimethacrylate, and 4-vi-
nylpyridine were used to establish complementary biomimetic recognition sites. MIP chips obtained with N,N'-methylenebi-
sacrylamide at a template-to-monomer ratio of 1:2 demonstrated the highest differential sensor response, indicating superior
binding efficiency and signal reproducibility. Effectiveness of cyclododecyl-2,4-dihydroxybenzoate, quercetin and two com-
pounds affiliated to the class of aurones as dummy templates to be used for the formation of the toxin-selective binding sites
was compared. The proposed sensor provided a limit of detection of 1 ug/mL within a linear dynamic range of 1—25 ug/mL.
The developed MIP-based sensor was successfully used for the detection of zearalenone and its metabolites in serum samples.
Conclusions. The proposed MIP-based sensor represents a promising approach for molecular diagnostics, including non-
invasive screening, point-of-care testing, and early monitoring of F2-group mycotoxin exposure. The nanostructured MIP
chips offer a robust, cost-effective, highly selective and sensitive analysis of zearalenone and its metabolites in biological fluids.
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