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Comparison of different methods for extracting GII norovirus from raw fish
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Abstract; Objective This study was aimed to compare several potentially reliable extraction methods for norovirus ( NoV)
in ready-to-eat raw fish meat. Methods Several methods of viral elution, viral concentration, RNA extraction and real-time
reverse-transcription quantitative PCR ( RT-qPCR) were compared and optimized by artificial contaminated NoV type GII in
raw salmon sashimi, in order to improve the NoV detection. Results It was shown that viral particles could be well extracted
and PCR inhibitors could be eliminated by a combination elution of Tri/Glycine/Beef extract solution, PEG/NaCl
precipitation and chloroform-butanol (1: 1, V/V) extraction. In addition, the optimized extraction and detection method in
this study could increase the average recovery rate of NoV type GII from no more than 3% to 15. 15% in ready-to-eat raw fish
meat, and the detection sensitivity was 17.3 RT-PCRU/25 g. Conclusion This optimal method has a better performance in
repeatability and reproducibility, and it is suitable for rapid detection of NoV in ready-to-eat raw fish meat.
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recovery rate; detection
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Overview of concentration and extraction methods of NoV GII tested on artificial contaminated salmon sashimi
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Table 1  Comparison of RNA quality from two RNA extraction
kits using ISO RT-qPCR

RNA $#2£ 1 S

e ci i T4 Cf

Roche 27.49 28.10 35.44 34.88 28.76 27.82 30.42 +3.70
Qiagen 28.68 27.46 33.52 35.28 27.18 30.10 30.37 £3.33

2.2 Piff RT-qPCR A5 {4 5 (1 LU 4K

¥ H LightMix Kit Norovirus GGI-GGII 5] & #
B HE B 47 R R B B9 GIT B3 95 2 DNA b o
a7 i 2 ) RT-qPCR B2V Cr (AR #E T 2, 1T T 3F
# 1ISO RT-qPCR #11 Roche RT-qPCR #: Il {4 £ (1) 2%
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(R 2) . MAHFE K DNA ¥ B 9847 L 8, 1O
RT-qPCR A& J5 2: 1) Ct {HZ AL T Roche RT-qPCR

Kl 75 4% , 18O RT-qPCR N 44 & 4 38 200 & T
Roche RT-qPCR JZ V1A £

F 2 R GU BUUE AN 2 DNA BRifis 6 FAN Pl RT-qPCR AZ IR R (% £5)
Table 2 Comparisons of two RT-qPCR detection systems by standard DNA of NoV GII

RT-qPCR # FRAER R DNA $5 0L % 5 1L
AR R 10° 10° 10* 10° 102 10" f /%
Roche {4 % 19.15 +0.25 22.55£0.16  25.32%0.11 29.17 £0. 07 33.42£0.39  37.89 £0.19 0.993 85.61
1SO 1k % 17.74 +0.18 20.98 +0. 13 24.46 +0.78 28.45 £0. 31 31.47 £0.12  34.92£0.27 0.999 94,28
1l 1. 42 1.53 0. 87 0.73 1.95 2.98 — —
T — R A

2.3 B b b 3D R  7 1] AL 5 )
Fie 1.2.4 J7 P X RE 5 Ak 384520 3R E A7 HURE K
B AL R Ce 2wk (| 2), ANT5
YUy = 3 RE S TE A TGBE 22 sh i )5 , % ] 1SO
RT-qPCR £ i 19 Cr {E & T AL & 4l SNoV 5t 45 i 1
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43 NoV JURL, [a] B, A il 25 0t 1) A7 76 5% W) T 9 B¢
VR A% . B URL AN 40 ml TGBE 2% i i vk 4
% 700 pl PBS ZEnhifk , R BE V4G 1 5T 5. (H2, Ct
fEHAX M 29.56 745 )y 24.74 MY T EREG T4
32 fif, HEWT PEG/NaCl JLFE 215 8 B 2 5 1 2
HOJESE 37 N T
32 -
30
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Figure 2 Relationship of Ct values of each sample treating

process tested in artificial contaminated samples
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K i () 1%, 3 22 35 5 100. 0% , K 0 3 72w SR F 14 B
PEFBAVEXT BREE R B % o 5 B BOAE LG, R
Jr¥E 3.1 F 3.2 (9 BT 2 LSRR T 0.2% , R
FHT¥E 101 R 2.1 B9 8 P S A T 4% ~
T% Z 8o KRR -1E T EE(L: 1, V/V) %A BUR
FF RNA B 1.2 F0 2.2 Ab B IS RE 5 109 75 01 ik
B LA 15.15% 1 11.03% . 7% J& 3 5 A
I Ay 32, 180 RT-qPCR A6 I K & B A 58 4 1 it
MM FEE MM T i he
2.5 5k REESL

KT 1.2 XN T 5 e 1Y & 5 KR B RR
SNoV = 3¢ fa ¥ i 247 4b 3, % A} 1SO RT-qPCR J7
AT (R 5) o FHEHy SNoV i &4 GIL A NoV i
K2y 2.7 x 10° RT-PCRU 5, 76 A\ T35 YLk 5t b iR
PR VA BE R B A R R T 173
RT-PCRU/25 g, HoXf Wi i) PCR 76 31 02y 37, #R

# 3 KM Roche RT-qPCR XJ A 8] J5 ¥ b B A4 N 75 G = SC AR S o o 20095 2 1 e
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Table 3 Results of Roche RT-qPCR detection system with different treating methods for NoV GII in artificial contaminated salmon sashimi

Koy ik ‘{”}gg ﬁg‘ﬁ“jﬁfgg Ci fi 4 o Lﬁ/ﬁimﬁ g /”f
1.1 5 4 41.10 .37. 64 35.55 34.02, >55.00 37.08 £3.06 34.8 0.20
1.2 5 3 33.52.35.75.31.08, >55.00, >55.00 33.45 +2.34 30.0 2.52
2.1 5 1 41.72,>55.00, >55.00, >55.00, >55.00 41.72°*¢ 20.0 0.01
2.2 5 1 41.42 ., >55.00, >55.00, >55.00, >55.00 41.42°* 20.0 0.01
3.1 5 1 45.09 . >55.00, >55.00, >55.00, >55.00 45.09 " 33.3 0.00
3.2 5 2 45.25 36.47 . >55.00 >55.00, >55.00 40.86 £6.21 66.7 0.01
SNoV Jfi 5 5k 5 5 28.25 28.78 .28.22 .26.56 .28.89 28.14 £0.93 100 —

TE e W EUEAEA R 5 SNoV T # BR O bRifE s — N BT T
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# 4 R 1SO RT-qPCR XA [R] 77 ¥ Ak BH A4 N 235 G = 3C A RE v o8 s 2 9 460 00 25

Table 4  Results of ISO RT-qPCR detection system with different treating methods for NoV GII in artificial contaminated salmon sashimi

T A i o I e et o =
Kol ggi hﬂzﬂg?‘:gv c i T o i (ﬁﬂlit/iicaﬂl??t Iﬂ/ﬂif?
1.1 4 4 32.62.27.59 .28.76 .26.72 28.92 +2. 60 100. 0 4.61
1.2 4 4 27.82.26.77 .27.07 27. 16 27.21 0. 44 100. 0 15.15
2.1 4 4 28.17.29. 47 27.49 28. 68 28.45 +0. 84 100.0 6.38
2.2 4 4 28.12.26.97 .28. 10 .27. 46 34.70 £0. 85 100. 0 11.03
3.1 4 4 35.17 34. 68 35.44 33.52 33.57 +1.86 100. 0 0.08
3.2 4 4 31.29 .32.81 .34.88 35.28 23.48 +1.40 100. 0 0.18
SNoV i % Bk 4 4 25.34 .22.14 23.71 22.74 23.48 +1.40 100.0 —

T : SNoV B 45 BR A b iz s — A L 155
5 ANTIGYAEMAAITTE 1.2 #5 1SO RT-qPCR
A6 0 R AR I 0 2
Table 5 Sensitivity results of ISO RT-qPCR detection
system with treating methods 1. 2 for NoV GII in artificial

contaminated salmon sashimi

oy m— —
RGeS (RT-fi?Um;zs g) ¢ ii{; %g
P 2 160 28.94 .29.04  28.99 0.07
5 432 31.13.31.36  31.25 0.16
25 {% 86.40  34.2534.39  34.32 0. 10
125 % 17.28  36.47.37.49  36.98 0.72
625 & 3.46 UD* .UD* — —
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AR S Wl T L [V O 0 it O~ T LN €
Bk A B L BRBE S B e R AT g b
HHAE B VT 24 AL B R A 4R R, O A RE R AL
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AT UG A3 fE Y 10 P 21 800 40 B e - Bt
BEORL— [ DTVE , 28 3 o 385 0 J5 B L B 3% DT U &2
G RS2 R F PBS 28 b AT 7 B T A
KT, BRI LE A PEG/NaCl ¥ i 4 K i 2F
T2 B OB WS R R, th oA 5k 5 BR i fa Y
Fel o PR, B0 TR R A R 2 A 3R T A
IR AR B b Y e

A K AT RUPE A K RS R R
A B PCR B F ¥, 78 1SO/TS 15216-1: 2013
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R WA 35k 5 725 (acid adsorption elution) Y& i D126 (E &
I I R K A 26 it PP s s 2 D
sk Ji#e pH =7 Z2 4 mT DLk 3 e KAk, AR IR 56 223K
SFHHH pH 57 [ K 454 0975 W45 5 0 5 42
B, IR A A RRIE R T, AWM K Lk
Kot LSO AL 58 4, 0 B TE I TR 1 R R Y 3
o 25 W B T f0 A 4L 20 L, B S 0 5 B, BT
AT 95 8 (9 HR B, e b B R 28 8F O I A GE
HNE A K FT LA R R B R R, AR
7, 7642 B A2 o AR 26 (G K A 2 — 2
J g B A] 9 HLR PG K A B2 —F PCR 4 A
G5 o AT ALV 70 A B — B 8] 5 04 25 Bk & b PCR
030550 A4 7 9t mT L TR] s A 1 4R A RNA A9 1R
FH o 33 26 U BUK A & A /0 B B0RL 30
RNA A DLA 2 2 B & 2 R 4007 RATA
15 - T B S AT BILI 700 A% B J7 125 1T L3k 21l 25 B
T BT PCR 50 Ay H

FEVE 20 58 v ok F 22 F 45 5 208 85 an o 5
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TR IIAUEE DNA 2 il 2 et o B2 RIS I T 4% RNA 422 4
RT-qPCR ¥ 34 L R 45, X FiE H ke &+
A, HEA R0y M, fT DB N T A
WFFE T B0 09 A K 7 8 R 2R NoV (1 3 /2
Pl v, A R R Ty 12 1) 98 2 FTRS TE
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i Z2 i ik B 7 3 RUR I 7 1k R 5, AR TS
2 VHE T A R A BLIE R A HOE 3 R N R
i rf 2B PCR #0470 g 77 38 43T T B R L &
£ RNA $2 A RT-qPCR A6 {& 5 X NoV 45 il F1
LS5 M o 5 M T — AT PR B R A T A=
KA R S NoV 1y 77 ¥, 3% 77 15 ] LA &%
f T4 B PCR M7, 32 55 NoV 78 A= £ 7K 7™ b v Ay [m]
W, HAT BT R T A R M
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