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Development of a Real-Time Fluorescent RT-PCR Assay for Quantitative Detection of Astrovirus in Fruits and Vegetables

MA Dan, WEI Haiyan, XU Leirui, WEI Yongxin, WANG Qi, ZHANG Ximeng, FU Pubo, LIU Li, ZHAO Xiaojuan, ZENG Jing*
(Inspection and Quarantine Technical Center, Beijing Enter-Exit Inspection and Quarantine Bureau, Beijing 100026, China)

Abstract: Objective: Different procures for viral concentration and RNA extraction from fruits and vegetables were
proposed taking into account the difference in surface structure between both materials and they were used to develop a
sensitive and rapid real-time fluorescent reverse transcription-polymerase chain reaction (RT-PCR) for the quantitative
detection of astrovirus in fruits and vegetables using the primers and probes designed according to published sequences.
Methods: A standard curve for quantitative detection of astrovirus was constructed by plotting the cycle threshold (Ct value)
versus the starting concentration of 10-fold serially diluted cRNA. Then the method for norovirus and hepatitis A virus RNA
extraction from fruits and vegetables described in the standard ISO/TS 15216-2:2013 was applied to detect astrovirus. The
viral recovery rate, sensitivity and reproducibility of the assay were evaluated by using artificially contaminated cabbage and
strawberry samples. Finally, 60 fruit and vegetable samples were tested to demonstrate the feasibility of this method. Results:
The amplification efficiency of the real-time fluorescent RT-PCR was 95.9%, with a limit of detection (LOD) of 5.6 copies
per reaction. The viral recovery rate of artificially contaminated cabbage samples was 0.94%—9.63%, compared to only 1.03%
for the strawberries. Analysis of the artificially contaminated samples containing the same viral levels demonstrated high
reproducibility with a coefficient of variation (CV) of less than 2%. Additionally, one strawberry sample collected from a
retail market in Beijing was shown to be astrovirus-positive, and the detection rate was 1.67%. Conclusion: The developed
method is rapid, efficient and sensitive for quantitative detection of astrovirus in fruits and vegetables, and will be a useful
tool for routine screening and risk assessment of foodborne viruses.
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#E2l7K1 000 mL pH 7.3 @& K Tris/H 28/ R
B MR (Tris/glycine/beef extract buffer, TGBE) : Tris
Hf12g. HERR 3.8 g FAE 10 g« TLRNasetB4i/K
FEZA1000 mL. pH 7.3, M KHE; 5XPEG/NaCliE
. W " (polyethylene glycol, PEG) 8000 500 g+
NaCl 87 g+ JGRNase 47K E 7 421 000 mL. =55 K ;
i E RN EESigmadnl; ERE O

(diethy pyrocarbonate, DEPC) b RIRA AR
HIRAF; TRIzol. Dynabeads®mRNA Purification Kit
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Table1l Primer and probe sequences for RT-PCR and real-time RT-PCR
5 IERE TR [75 (5'3) & {EH
AstUL (4) AAGCAGGTAACTGTTGAGGTC 4346~4 366 LiE5I
Ast02 () AAGCAAGTCACTGTTGAGGTC 4346~4366 L5140
AstU3 (4) AAGCAAGTCACTGTTGAGGTTA 43464367 LS
AstU4 (+) AAGGAAGTCACTGTGGAGGT 4346~4365 L5
AstLI (—) GGTTTTGGTCCTGTGACAC 4563~4545 i
AstL2 (—) CTGGTTTAGGTCCTGTGACAC 4565~4545 i
AstPl (=) FAM-TCAACGTGTCCGTAACATTGTCAATAA-TAMRA 4501~4527  ff4f
AstP2 (=) FAM-TCAGCGTGTCCGTAAAATTGTCAATAA-TAMRA 4501~4527  {f4f
AstP3 (=) FAM-TCAACGTGTCCGTAACATTGTCACTAA-TAMRA 4501~4527  {f4f

AstP4 (—)  FAM-AATCAACGTGTCCGTAAAATTGTCAATAA-TAMRA 4499~4 527 Rkl
7 a. B R 1HHAstV Oxford#:#%)7 41 (accession No. L23513) .
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FJH SuperScript® 111 Platinum® One-Step qRT-PCR
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br, L1 BIbRAER 2L, J7FE Ny=—3.424x1+39.696,
MR RZBRE0.997, HIFN—3.424, P IERERIKIS.9%.
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MCHEARNARAE I ZE I ET U 205K, B RT -5 H 6 7 (97
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15.43
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= i
g o
5 6431
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1~8 K43 51556 X 107, 5.6X10° 5.6X10°, 5.6X10%
5.6X10% 5.6X10°. 5.6X10'. 5.6X10" ¥ Jl/uL,
B 1 HAstV cRNAZFTEH 3882 BRT-PCRE: W A

Fig.1  Amplification plots of HAstV cRNA
2.2 JEER R R A IARER 2> A

#2 BERATEREAHHAStVEIR I ERRT-PCREY
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Table2 Quantitative test results of HAstV in artificially infected
samples by real-time fluorescence RT-PCR

TR YL AR b 2 RSO U B BB ARG, B ii1.03%
CE2) 5 dbAh, Pif N TR AR & IR 25 (RIS R 35 2
T B A N = PR T R B RE S, RS, W
INZEAE R B B 10 2 F 10 7, R EICR R T
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TR SR AT R (5 5
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HAstVE 3 b 58
Fig.2  Recovery of HAstV from spiked cabbage and strawberry samples

2.3 NTJERGLAF St I H 52 1 43 A

XF N TR e 1) B A RE S EAT RS, S5 R R BTG
WA — KNS IWESACUE, &=&3 dir s
B3I F CUE#R % Bk, S8 % it HF— K
WS ZE eV (ACY) 40 51N1.41% . 1.67%
1.39%, 13 difkzill 5 _ECV CHRPICY) N1.06%
(K3, VARG ER R P HAstV RO IR H 52
e, HAREMEE M.

£3  —HBEMNTOLERRT-PCREWHAStVE S HAHT
Table3  Repeatability analysis of real-time RT-PCR for detecting HAstV

— (e
e EABR ok FR
1 24.36 24.26 25.68
2 24.56 24.98 25.55
3 24.94 24.10 25.18
4 25.16 25.14 2491
5 25.27 24.43 24.77
¥ts 24.864+0.35 24.58+0.41 25224035
MNCVI% 141 1.67 139
HIAICV/% 1.06

2.4 SEBREERGIIGS R

4 EZhHEREMBRNER
Table4 Results of HAstV detection of actual samples

IR INIHAStVZ$ 18 HAstVERIICHE (RNAE DUA/UL)
FEARRE FMEFEA NTRERR AR N TR
10" 1274 (746X10")  16.15 (6.14X10°)  19.54 (7.70X10°)
107 19.03 (1.08X10°) 2251 (1.04X10°) 2764 (3.32X10°)
107 23.68 (476X10")  30.62 (448X10°)  32.89 (9.75%10)
107 27.39 (3.92X10°) 3430 (3.75X10") R

X N IR R [7) 1 BE HA StV IR K I SR B RE RE
RHURFERNA, 2520 7856 5 B RT-PCREGI, 4= I
3 CofE ARkt 22 [FH A 3, w] 49 Bk 5 7 o g A
PRI IR EBERNASE DU (2D, HUkilfg N TSR
KA R R 8 R E0.94% ~9.63%Vu B 1Y, 1A

FEfh i 7 H 17 100 KrllCui
R 6 K1 4 32.8240.06
A 5 AR H /

AR AR 9 KA /
X4 R 5 FeA /

HR 4 KA H /

B VR AR 6 AR H /
PNEES 10 AR H /
i 6 AR H /

3 9 AR H /
Fit: 9Fh 60 iy K1 /
BHPEZR 1.67%

TE: LY.
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