
Electronic Supporting Information for 

 

A Label-Free, Direct and Noncompetitive FRET Immunoassay for 

Ochratoxin A Based on Intrinsic Fluorescence of an Antigen and Antibody 

Complex 

 

Taihua Lia, Ki-Seok Jeonb, Yung Doug Suhb, Min-Gon Kim*a 
aBiomonitoring Research Center (BMRC), Korea Research Institute of Bioscience and Biotechnology 

(KRIBB), Daejeon, 305-806, South Korea 
bLaboratory for Advanced Molecular Probing (LAMP), NanoBio Fusion Research Center, Korea 

Research Institute of Chemical Technology, Daejeon, 305-600, South Korea 

 

* Corresponding author. TEL: +82-42-860-4448; FAX: +82-42-879-8594 

E-mail address: mgkim@kribb.re.kr 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011



Materials and Methods 

Reagents. Ochratoxin A (OTA) and ochratoxin B (OTB) were purchased from Sigma-Aldrich 

Chemical Co. (Yongin, Korea) and Santa Cruz Biotechnology Inc. (CA, USA), respectively. Bovine 

serum albumin (BSA), mouse monoclonal antibody (Mouse-MAb), Tween 20, and MES salt were 

obtained from Sigma-Aldrich Chemical Co. Anti-OTA antibody was purchased from Abcam Inc. 

(Cambridge, England). HPLC-grade methanol was obtained from Merck Chemical Corp. (Darmstadt, 

Germany). Veratox for ochratoxin was obtained from Neogen Co. (MI, USA). The 0.45 μm syringe 

filter was obtained from Gelman Science (MI, USA). All other chemicals and organic solvents used 

were of reagent grade or better. Standard solutions containing various concentrations of OTA in 

methanol were prepared for further assay.  

 

Preparation of FRET immunoassay for OTA detection. For the OTA FRET immunoassay, 0.5 μL anti-

OTA stock solution was added to the fluorescence measurement cell along with 180 μL 25 mM MES 

buffer (pH 6.0) containing 0.3% Tween 20. After the addition of 20 μL of various concentrations 

OTA in methanol, the solution was incubated at room temperature for 20 min followed by the 

fluorescent measurement.  

 

Determination of specificity in the FRET immunoassay. In order to determine the specificity of the 

FRET immunoassay system, independent solutions were prepared containing OTA (20 and 100 

ng/ml), and either 50 μg/mL BSA or 100 μg/mL of Mouse-MAb, and 10 μg/mL anti-OTA. In addition, 

solutions containing 10 μg/mL anti-OTA and 20 or 100 ng/mL OTB were subjected to the FRET 

immunoassay.  

 

Sample preparation. To determine OTA concentrations in wheat grain samples that were spiked with 

20 and 100 ng/mL OTA, the samples were extracted using 60% methanol in water (v/v) and a 0.45 

μm syringe filter. The extracts were then diluted ten times with MES buffer to yield an OTA solution 

with a final methanol concentration of 10%. The solution obtained by mixing the OTA and anti-OTA 

solutions was incubated at room temperature for 20 min and subjected to a fluorescent measurement. 

 

Instrumentation. UV–vis absorption spectra were recorded by using a DU 800 UV–visible 

spectrophotometer (Beckman Coulter, Brea, CA). The fluorescence intensities of all samples were 

recorded by using a LS 55 Fluorescence Spectrometer (PerkinElmer, Waltham, MA). The emission 

spectra were recorded in the wavelength range of 300-600 nm with excitation at 280 nm and slit 

widths for excitation and emission of 10 nm. 
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Figure S1. Absorption spectra (A) of ochratoxin A (OTA, 10 μg/ml) in methanol (MeOH), 10 mM 
NaHCO3 buffer (pH 8.8) with 10% MeOH, and 25 mM MES buffer (pH 6.0) with 10% MeOH; 
Fluorescence spectra of OTA (0.1 μg/ml) in 25 mM MES buffer (pH 6.0) with 10% MeOH (B) and 
10 mM NaHCO3 buffer (pH 8.8) with 10% MeOH (C) upon excitation at 280, 320, 330, 350, 370, 380, 
and 400 nm.  

 

 
Figure S2. Fluorescence intensities of the anti-OTA/OTA complex (dark gray) and free OTA (light 
gray) at 450 nm as a function of OTA concentrations (0, 1, 2, 5, 10, 20, 100, and 1000 ng/mL). The 
fluorescence spectra were produced with excitation at 280 nm. The Error bars indicate standard 
deviations of data from experiments performed in triplicate. 
 
 

A) 

B) C)
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Figure S3. Chemical structure of OTA and OTB 

 
 
 
 
 

    
     

Figure S4. (A) Absorption spectra of 10 μg/mL OTA and OTB in methanol. (B) Fluorescence 
spectra of 1 μg/mL OTA and OTB in methanol with excitation at 280 nm and 330 nm. 
 
 
 
 
 

    
    

Figure S5. Fluorescence spectra of 0, 20, and 100 ng/mL OTA coupled with (A) 50 μg/mL BSA and 
(B) 50 μg/mL BSA with 0.3% Tween 20 (BSAT) in the 25 mM MES buffer (pH 6.0) (λex = 280 nm). 
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Figure S6. Detection of 20 ng/mL (A) and 100 ng/mL (B) OTA in the spiked wheat grain samples in 
reference to the control OTA by using the FRET immunoassay (λex = 280 nm, λem = 450 nm). The 
Error bars indicate standard deviations of data from experiments performed in triplicate. 

A) 

B) 
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