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Detection of norovirus in frozen strawberry by real-time fluorescent RT-PCR
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ABSTRACT: Objective To establish the real-time fluorescence RT-PCR detection method of norovirus GI
and GII in frozen strawberry, and to apply to actual sample testing. Methods After pretreation of strawberry
samples, concentrating of viruses, extracting and purifying of virus RNA, the samples were determinated by
real-time fluorescence RT-PCR. Results The nucleic acid extraction method could effectively remove the in-
hibitory factors. According to the test of 104 inspection samples, the results were all negative. Conclusion
The established system of nucleic acid extraction and real-time fluorescence RT-PCR detection method is suit-
able for the detection of norovirus GI and GII in frozen strawberry samples.
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1 #MR57IE

1.1 #7#l

1.1.1 #dm kiR

FRFESOR BVLRE T 20 . B LR &
TGS X £ A ¥l o
1.1.2 K50 544

HEZBRZE W (0.1 mol/L H&EMRIHM i 221
F1J7); 0.3 mol/L NaCl(J™ 7R 44 G 4l Ak 27 i T AR HARA
I & Hu); pH 9.5, PEG 8000 ¥ (16% (W/V) PEG
8000 (1L FH B 5w 4 K B #HA PR wl); 0.525 mol/L
NaCl(J "~ AR K A2 b TR AR ZIT & Hot); 7R

. RNA LG &G 2 KA F], High Pure
Vrial RNA Kit, CatNo.11858882001); & > &
(Eppendorf) .}t 3k (Eppendorf) K& #H 4l 7K 23475 & RNA
il s BH P X B A i Ay A I J g s G 5 R A T 3
fiE b AR IR AR
1.1.3 BE

TR & @it (M H MB-102); &35 HR 7k
B> H1(Biofuge Stratos Thermo Scientific); SZAJ7¢
EH PCR &4t (ABI-7500 ABI); NanoDrop 1000(ND-
1000, Thermo Fisher Scientific) o
1.1.4 TRk

Ag Path-ID™ One-step RT-PCR Kit(Ambion®,
P/N: AM1005)

1.1.5 31434

1 B -TREL P 5 2 BEAS B AS A Tl b
(SN/T 1635-2005 DU 2 P % Qi s 4G 0 3% %38
RT-PCR J7 ¥ FISERT ¢ RT-PCR Ji%), M L%
AR BR A G, PO A B EE ] FAM,
VK A % H BHQ.
1.2 7%
12,1 HHAEARAESE

FREL 100 g REEEFE S FHP B S Bdsh, A
40 mL H 2R MK, G4 E IR 15 min, 4 C
ZMEF 5000 g B0 15 minfF B3GR AP, 00
ANEEETLPEG 8000 IR IR, 4 Cil i Ab3; 4
C 444 F 10000 g #5.0> 15 min; % F3F, 200 pL &
PR BRER K EE B TR UTE o
1.2.2 %7 RNA #93#Ffeshit

B 200 pL JG b A= FRER /K 52 i B TR I UTTE 2

1 SPOE RT- PCR 3G U W 25 A9 5 | ) S AR E

Table 1 Primer and probe of real-time fluorescent RT-PCR amplification of norovirus

FEPR A ElE/E 5es FIEE TS (5'-3")

GI IE X514 COGIF CGYTGGATG CGNTTYCATGA
[ L51%) COGIR CTTAGACG CCATCATCATTYAC
e G1-P(a) FAM-AGATYGCGATCYCCTGTCCA-BHQ
EE G1-P(b) FAM-AGATCGCGGTCTCCTGTCCA-BHQ

GII 1E X514 COG2F CARGARBCNATGTTYAGRTGGATGAG
514 COG2R TCGACGCCATCTTCATTCACA
¥4 G2-P FAM-TGGGAGGGCGATCGCAATCT-BHQ
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Table 2 System configuration of real-time fluorescence RT-PCR

o it e 2335 JIFF (L)
(pmol/L) (pmol/L) GI 1Y GII %
RT-PCR ZZ il 2x 1x 12.5 12.5
EXGH 10 0.40 1 1
X519 10 0.40 1 1
TREF 10 0.20 PRET a: 1 1
4 b: 0.5 _
RT-PCR fif§ 50% 1x 1 1
Bt - - 5 5
JG RNA ik - - 3 3.5
SRR - - 25 25

1.5 mL W08, IR AR RNA AZ R FEE
RN TIRAE, N 50 pL YRR, 8000 g 5.0 1
min J5 13 EE R RNA

1.2.3 RNA RE 5 4 E

WeH 2 L e %R, #11H NanoDrop 1000 fifl &
SR LA G BE T e A R Y OD A, i sk IF4 bt
e 45 5
1.2.4 SEBF %% RT-PCR ¥ 3 #5n)

STt RT-PCR VAR R N3 2 firik, Bk
W& 45 °C, 10 min; 95 °C, 10 min; 95 C, 15 s;
55°C, 45 s; 45 AR, OV EE R E AT, AR
PERAL S ) CHERERIZE R Cr KT ET
40 B HE R B CHAE/INFB05F T 35 B0 Ry BA M
Ct{ 35 15 40 Z [ B R FOBT A TR I, G SR 2Rl
gEIL Ot (HR T EEET 40 BEAE IBAYE, 1 Cr {E/)N
T 40 HE R BAPE
1.2.5 Ak El

TR L RS B VS Y, AR BEE, HE
THREEMON LR . eI T 10 f5FRE, REH
2 BRI (R B AL T WIS 76 B AR AR i, R A TR
FERERESL 100 g B0 1.2.1 A1 1.2.2 filrik, BEATARES
AR R AR DA SR I FR IS Ak, B A S
A7 5t RT-PCR BEATAGIN, ff 2 ¥4 V5 W 5 Hh it Ao 2
RO Y Fe A PR o B R AR = AP AT 58, Ce {H I
ST A
1.2.6  #-AE AT 3 B9 4% BR &F 52 B ¢ 2 RT-PCR
BN % v

A I T R B A% R X} ST 9 % RT-PCR A JCAl)
i, FEATANR SEE: BORVRREARRE S A il B, 23Tl

AP TR ESE . T RNA BUIRBURI4lfb 515 2 #
KkE i R, SRJE L PCR RVAR R, SLIR4H (A, .
BO)MIA 5 pL fEfa ke A ER A Rl B dim A 5 ul BH
X} IR AREIR; X BRZH (A, BoIUIA 5 uL FRAGRE S A%
MR, ANUSINPHERR AR o SN 45 o e WA S B 2%
FEHAT T
1.2.7  ARFEEAR RN

Fig BRI 34 g 7 P PR R I A R, X R A VA TR
FLREAE S UEA TR AR ER, SRR Al fb e A R I A5 A
SEEFEE RT-PCR A7 AN 8 G 15 GIT Bk
s

2 HERESH

2.1 HMZERR OD ENELER

P BB AR VA SRS R B REAE S A TR, R
NanoDrop 1000 fsiit 5840 AT UL 43 S50 B 1100 e s
ik, WRUEFRAREN ) OD (B A LI ) Hial i 4 1,
EHARE A 385.1 ng/ul, UGB A% IR
R RS G IR SR, WA KRR
BRI, 7509 OD fHEA LhnE XL, SHMEE /.
B B LI 45 R
I 1, &2 aTLIE R Igs S Be L BT
REOEH, mhgRmy . b, s aE G BUR I %
SR Cr M 31.058, 2 10'~10* 15 B G 24 Cr i
A3 30631, 34713, 0. 0, UL Cr Al 34.713 %}
P IZ T B AR ISR s 145 A 5 GIT Z ARG o 1
BRI Cr M 30.251, £ 10'~10ME RSB Cr i
Iy 29.344 32765, 0. 0, IEAF Cr Al 32.765 Xt

2.2
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Fig.1 Spray experiment test results of norovirus GI
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Fig.2 Spray experiment test results of norovirus GII
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H 3 W ande s G R PEA R 25 SR o] k0, 52
KrZH(A . BOBIWEHTE, Ay. By XPWE Cr E53500
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Fig. 3 Evaluation test results of norovirus GI
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Fig. 4 Evaluation test results of norovirus GII
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Fig. 5 Test results of norovirus GI in strawberry samples
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