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Abstract

Hepatitis A virus (HAV) infection leads to acute liver failure and death through the intake of contaminated food.
The polymerase chain reaction (PCR) has been used to detect HAV in food samples. HAV detection takes a long
time, however, due to the virus concentration step required before PCR assay. In this study, a rapid method of
detecting the HAVs present in lettuce using immunomagnetic separation combined with quantum dots (IMS-QDs)
assay was developed. The detection limit of IMS-QDs for HAV was 10 TCIDsy/mL, similar to the result that
was obtained using RT-PCR combined with PEG or IMS. The application of IMS-QDs assay completed the viral
detection within one hour, but this was not possible using PEG combined with RT-PCR. In conclusion, IMS-QDs
assay is a rapid and efficient method for detecting HAV at a low concentration in agricultural products.
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A vlo]lH 28 F5317] 98l PEG 5% IMS WS
AHESEe] 247} HE A7 PEG 3592 22899 2nfl
100 mL¢] 16% PEG 8000(Sigma, St. Louis, MO, USA)E
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Fig. 1. RT-PCR assay for detecting enteric virus including hepatitis A virus (HAV), norovirus (NoV), and hepatitis E virus (HEV) using
immunomagnetic separation (IMS).

The amplified VP1 gene (150 bp) of HAV was only detected in the eluent fraction (A). Three amplified genes, VP1 (150 bp), VP1 (213 bp), and RdRp (352 bp) of HAV,
NoV, and HEV, respectively, was detected in the washout fraction (B). M, 100 bp marker.

A) B)

Fig. 2. Comparison of the two methods for concentrating HAV by RT-PCR assay. (A) The limit of detection for the RT-PCR assay was
assessed with 10-fold serial dilutions of HAV stock.

The amplified VP1 gene (150 bp) of HAV was detected by RT-PCR after concentration using (B) polyethylene glycol (PEG) and (C) immunomagnetic separation (IMS). M,
100 bp marker; lane 1, 100 uL of 1:10 dilution; lane 2, 100pL of 1:100 dilution; lane 3, 100 pL of 1:1000 dilution; lane 4, 100 L of 1:10000 dilution.
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Fig. 3. Detection of HAV using a fluorescent quantum dot (QD)
probe.

Ten-fold serially diluted HAV was prepared from a stock culture: 1:10 (a), 1:100 (b),
1:1000 (c), 1:10000 (d), and negative control, which was prepared with PBS without

HAV (e). The excitation and emission wavelengths were 420 and 625 nm, respectively.
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