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JEH RNA T4 RIiEINF S 4 Fit RNA

R AR R A

B & T FREL B T ERAS IRk EZ8S

(F EK G BB BE SR BT AR AR TR ™ i B 2 AR 5 PPN BT S R

A\

266071)

HE  RNARBREFEWRELME KBS R, TE L PR E RNA I, B0 77 %6
BRE5FNEE TS EEWH. TEYRABENATERERENSERIE, KFRE T &0
G A # 4 & 25 F RNA (3.0x10'0 32 I 1E A A B %, A 175 e 4 97 (Ostrea gigas tnunb) 74 14 i 41
K4y, K 4 FE N RNA #ELUJ7 % : TRIzol it /| . Viral RNA Kit, High Pure Viral Nucleic Acid Kit .,
H A #F RNAour Al &, 2713 I RNA, £ 5LE 7KK RT-PCR #ill 5, FIH Arik dh & #HAT 2 &S
M, A RITHHE 4 FOr kW RNA BWEWE, £RE R, dTH%EHFAR, TRIzol &% F RNA
Hy B i 2 5 5 (6.80+£0.89)%, T 2% & T Viral RNA Kit (4.51£2.28)%, —# th [k % X % % & T High
Pure Viral Nucleic Acid Kit (0.24+0.05)% 5 4% 3F 2 RNAour 7 £:(0.11£0.02)% (P<0.05); *t T4 T4
7K, Viral RNAKit 3% B RNA # B U R 5 5 (8.7120.17)%, %% % T TRIzol & 7(7.12£0.64)%, —
Wy Bk & X § %% T High Pure Viral Nucleic Acid Kit (0.33+0.12)%5 4= ./ % RNAour &7 &
(0.06+0.01)% (P<0.05). #f % & ¥, TRIzol ki 5 Viral RNA Kit x4t 87 7 14 R AF A 1 A TR fm 8 5%
B RNA 8 B4t B OR, Bl 3R R RNA T 1E 8§ —FF B AT AR AR & T F Bl RNA 42
BUR A &7 T m 5 B R

IR R E; %W RNA; H9; RNA BB #; i

FESZES Q33 XEHRRE A XEHES  2095-9869(2019)06-0180-06

ANEKAF BRI EIEE R P AA 95%2

U9 T (Norovirus, NoVs) 5| #2 1Y (Ma et al, 2014), 7
FE & Bk 15 METER & MEE R Z—, NoVs 7E K [EH
T 5 9 ) v R R AE 11.6%~59.52% 22 [8] (1) 7 2%,
2013; AEENEE, 2015; BEATATZ, 2018), frHi5

NoVs 1&4& i i £ B iR 42, NoVs RN 520 30 8 £ 5 2
NI AR, PRI, 25 Novs &
15 19 2 & #8458 2 15 Y ok i 45 D1 2 AT O (Westrell
etal, 2010), 4tW5JE TAGEIEEHAY, HAME A
TE NoVs Z1k K H A Wi (Le et al, 2006; %%,
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2014; WkHESE, 2016), HHUGIE KB AHLIEE . %
BEEAESE, 2013), Mo K KR 15 44 1) NoVs ¢ 7
PEEET RN, FIHA T NoVs B dE gL
A 2 XU B i 2 — (Persson et al, 2018).,

SEHF S RT-PCR H HiiJ& NoVs Kl (1) F 2 )5 % ,
1M RNA $#2 U2 NoVs # il 9 3EAE, RNA 94l | ¥
J& K RT-PCR #1914 22 /0 %o 46 00 25 S5 i 4R K, 4
AT R I Y RN J2 KGN () 5% 5 (Tan et al, 2009).
ANTF 7 A RNA $2 B RO 3 P 1 25 PR iR 7
A BT 220, IF R LR ARSI &5 B (%A%, 2017).
VEPE A IE MR B VR, T TR Sk b e KRR R kA
NoVs K il 45 5 (R B, B AR A6 0 45 SR B Rl
AR T NoVs ki I L Gt ik b AT IR AN 77
A L TE HE B B AN R B B Tk, 2800k 5 % I BH
PE NoVs 5 V5 A 3R 0 35— Bl s d 8 n 21 25
F#EAS H1(Uhrbrand et al, 2017; Kanwar et al, 2018)#&
WIS BREEAS, B E R & e A — B A Y e 4
B, Jo A B2 BRI ARG 7 5 A I .
EEXE BRI, AR SR A WG IE & 2L RNA R,
BRI AR RNA A 256 78 W Al R B R Ok Iy, —
5 T A P B AR Fe 26 PR ) ff 1) RNA, 5 —
5 TR R B R o BEASL DL T Pk 454, ZE4RER
LM S A R 5 K AR 5 1 AH B (Pan et al,
2012), A HEG)Z 0 F A RNA J 5 K o 2 5 o

AR TS TRT QB W 1A iy 2k
RNA #il & F & (5K 37 5, 2017), #il% T 24N NoVs
I AR 2 Y RNA . ARBFF0KE A2 H RNA 1N
o I A AR RS S AN I B A 5 RS, DLt
FEADL Y5 YL REAS R L3 TRIzol IR 45 4 Fh 33 RNA 42
BOT X ISR Y R 3 B RNA B e, § e 0
T — A AW NoVs RNA BB 5, [ iR 1)
S H RNA FE B A B4R ERE B A T 07 ik LS
FEM AT

1 HREHE

11 RFIE5XEE

RNA #2£BGX7] TRIzol®g [ Life /A7) ; RNA £
B & Viral RNA Kit 1§ 1 OMEGA /37, High
Pure Viral Nucleic Acid Kit 4 1 Roche A A), #3955
7 RNAgur W HIb 5 TIANDZ RHFEHEARA T ;
One Step PrimeScript™ RT-PCR Kit I [ 544 T 7%
(REYERAF; KR, SRR, A05%H
For e, G ARE I EEE H RNA A S0 55 = 4l
£ ER(3.0x10° ¥4 Il /ul). 218 GB 4789.42-2016( £

A E F AR E B UCE YRR o O T
5) . WA TAY TR B A BRA R G B G
11 % NoVs T 105149 . %4, AFRFHINE 1, 5%
9658 f: PCR X 35 E Roche /A A LightCycler 2.0,

x1 519, REER

Tab.1 Information of primers and probe

514 Sk [
Primers and probe Sequence(5'~3")
QNIF2 ATGTTCAGRTGGATGAGRTTCTCWGA
COG2R TCGACGCCATCTTCATTCACA
QNIFs(Probe) FAM-AGCACGTGGGAGGGCGATCG-T
AMARA
TE: R=A/G; W=A/T; FAM=7LE ; TAMARA=
JR ALY WP RS 1B
Note: R=A/G; W=A/T; FAM=Carboxyfluorescein;

TAMARA= Carboxytetramethylrhodamine

1.2 HmEE

B S R . 2SI 9E 5 RT-PCR 4 G I
R AN B 422 DM A A R T AL AR AR SR A ORI, o
B 48 ¥ 15 ml KEEELET, BE2.0g, 45%
3.0 x 10045 DL AYEE H RNA, FEMRAT, SIRCE
1 h, SR AR A T I5 Y ST 3 RE b s AR BE AL
B 24 S5 FE 5B —FRE 5 HAS R T, ST fL R
ANTIGY IR TR, URTJ5 FRRE —FRE, R HTAR
P AR I K W)= iIn AAH N B = ) RNase-free H,0 &
K, WERA .
1.3 §%E RNA ZE

Fie FE U6 B 70 5 TRIzol i3] . High Pure Viral
Nucleic Acid Kit, #Z8E RNAgur. Viral RNA Kit
PEUL 1.2 Hrifil 2 10 N 75 Jebe i o AR S AR 5 R
14 EB® ¥ RT-PCR

JH] TaKaRa One Step Primescript' ™ RT-PCR kit %}
SR RNA HEFTS2I 25t RT-PCR Al SRR 5
FPEASEUNT : 2%one step RT-PCR Buffer 1M 10 ul,
TaKaRa Ex Taq HS(5 U/ul) 0.4 pl, PrimeScript RT Enzyme
Mix I 0.4 pl, QNIF2(10 pmol/L),COG2R(10 umol/L)
03 ul, QNIFs(10 umol/L)0.4 pl, RNA 2.0 ul, RNase-
free H,0 6.2 pl; LA RNase-free H,O AWM Is & 45
XFRR, LA and B A B PR ELOR TSN HT RNA (94t
WE N FIEAE R BRI . JEER 240 42°C 5 min, 95°C
10sec; 95°C 5 sec, 60°C 20 sec, 40 NME¥H., Bh
FEA) RNA A7 3 %, idsk CA.
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15 EKRITE

FI ARS8 = AT A 2 A G T A And 25 2%
RNA & I fr 28 y=—3.562x+37.938 (7K A1 4%,
2017), HEAAES P RNA B3 DB ARG AT
MBI 1 SREAR AL, ArHITHEE S H RNA 9 [l
RN B RNA IR = JEGE #92% F RNA
5 LKL/ TR BIRE &b 2 F RNA 5 D143 100% .

1.6 FitFEHSH

B IR SR TR E 4 FlOR TR BO B4R
U RNA K320 C EFMH RNA [FIRR A
SPSS 20.0 #H17HLH E J5 22731 (One-way ANOVA),
P<0.05 HZF B, CAEMFEIMCER 5 FH GraphPad
Prism 6.0 #1522 K,

2 #HR

21 AMIRENAERTE RNA ) C{ERD

FEFEIG P 213K 9 R AR 0 3.0x 1045 01 G T A i
W EERE H RNA, 2 4 o ih 32 U (1) RNA #4752
mF2¢t RT-PCR #:l, Fff3 C H4iT)E W% 2, C
{437 Z¢ GraphPad Prism 6.0 2b¥, VLK 1, X% T7%)
WHEN, TRIzol 35 AT HUA RNA 145/ C{HH/D,
HYJE Viral RNA Kit, =% 22 5% i 3 (P<0.05), High
Pure Viral Nucleic Acid Kit 528 RNAgur iH
& CHER, “HZRERARE, A5 TRIzol
5 Viral RNA Kit A H, 2255 1835 (P<0.05), X} F %k
FH#E4, TRIzol 5 Viral RNA Kit B C{HIFTR/]N,
“HESMEAEE(P>0.05), High Pure Viral Nucleic
Acid Kit 52005 RNAqur R &9 C AR,

F 2 ELBFRK RT-PCR 47 4 2B 3%
F#% RNA B9 C, {E(X+SD)
Tab.2 C, values of RNA obtained from 4 extraction
methods analyzed with realtime RT-PCR (X+SD)

CfH
. C, values
HRIT i —
Extraction methods SPRMER TR
Homogenate Freeze-dried
sample sample

TRIzol 7 24.12+£0.20° 24.04+0.14°
Viral RNA Kit 25.33+0.70° 24.17+0.03
High Pure Viral Nucleic Acid Kit 30.03£0.28° 29.66+0.72"
Fe2UR 8 RNAour 30.46+0.21° 31.54+0.38"

e (A ) CHE A ) B bR 5 B 3R 22 0K 3 (P>
0.05), T

Note: Values in the same column with same superscrips
are not significantly different (P>0.05), the same as below

¥ R %40 %
34
32
. —EE
30 - s TR
- 28 |-
Q
26 .
24 | wdila Ak
2L m 5]¥% A5 Homogenate sample
A ZRTFHEN, Freeze-dried sample
20 L L I !
TRIzol Viral High Pure Column Viral
RNAKit Viral Nucleic RNAgyr
Acid Kit
B Extraction methods
Bl 1 4% RNA SIS XER CfE 153 A
Fig.1 Scatter diagram for C; values of RNA obtained

from 4 extraction methods

THZ A ZEF AR {H5 TRIzol ¥ 5 Viral RNA Kit
M, 225 53 (P<0.05).
2.2 A% RNA REUAEIT I HE RNA B E S

1 4 Fl RNA $2HU7 150115 CAEA ASRifE M 21t
B 2.0 ul RNA FF i (925 B RNA #5018k, BRI A
[ & SR URRE , Fe T 4 R BUY XTI
JIEE B RNA (1 [EDSCR g5 51 03 3. rf3 2% B RNA
([ % 24 GraphPad Prism 6.0 70 H7)5 , 455 WK 2,
XFFAIAE N, TRIzol 15 19 IR Sy, HOR 2 Viral
RNA Kit, =72 5% 3% (P<0.05), {HI4fEiL%] GB
4789.42-2016 HC TN KT 1%MZ K, High
Pure Viral Nucleic Acid Kit 582K RNAqur id7
EWEPCRHRMI, —FZHERARE, HY
TRIzol ¥4 Viral RNA Kit /1, 255 I 3 (P<0.05).
X T TRES, Viral RNA Kit 09 R S, HkoE
TRIzol ¥EX#RIT 2%, & 25 WE(P>0.05),
High Pure Viral Nucleic Acid Kit 54 5% 7 RNAour

&3 4T RNA REUGEX S EF RNA B
[B] 4 ZE (X£SD, n=5, %)
Tab.3 Recovery of 4 RNA extraction methods
for armored RNA (X+£SD, n=5, %)

[m] g

L Recovery efficiencies

ST % T —

Extraction methods SIREERL URTREAR

Homogenate Freeze-dried
sample sample

TRIzol 7% 6.80+0.89" 7.12+0.64*
Viral RNA Kit 4.5142.28° 8.71+0.17°
High Pure Viral Nucleic Acid Kit  0.24+0.05° 0.33+0.12°
HE A RNAour 0.11£0.02°¢ 0.06+£0.01°
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%6 i

10 -
8

X

3

g oo TR

M 4 Freeze-dried sample

= ez SIS

B 5L Homogenate sample
0 | XA\ vzza [—

Viral High Pure Column Viral
RNA Kit Viral Nucleic RNAgur
Acid Kit
BT Extraction methods

&2 4% RNA 207 A% 3 B RNA 9 [l
Fig.2 Recovery of 4 RNA extraction methods for armored RNA

WA &R ECRARIE, —HZMESFARE, HS
Viral RNA Kit 55 TRIzol ¥4, 2257 13 (P<0.05),

3 it

NoVs St S g —Fh 2SI, 2
SIS E W A 1) B R 4T B B AR
SERRPE A NoVs (5475 1) Bk Ik 2 — | SEAF 96 6 RT-
PCR HETEMM NoVs iy “EhrifE”, SR1MIZ 75 Y4t
Wi H B A7 7E Kt RT-PCR #lIfil#) . NoVs Fsfik. 3
R oy B 2 S5 PR g, ARSI B2 35 5 WL RNA
B, R ik 1) 2 O R B I SRR A T 2
— B & TF By 0] 5 (Francoise et al, 2009) ., #4345 B 2
XF HAR RNA B USRS XA 772 %) RT-PCR
T L BRSO AN . I HT RNA - H 3R A 55 ] it
A BCAGHI 25 SR A 4B B (Das et al, 2011). (R,
FeBOm T RNA SO AR IRAL . e NoVs Al
JERE A Z—, B NoVs HETE 1T LT T 40
A W B b Rz A0 B it AT N T K% 7 (Ettayebi et al,
2016), {HXFLE /TS5 200 A% ER, i
ARAMEAE K 22 RN T PE SRR AT SE B SE 6 2 T, IRt
SO I BRI, 280 A T SR I
PR 5 A R B 09 75 S5 A o Jo 4t o 81 ) 4
Fefh, (AFEEMELIERAS | BIEARYE — . LR
BAERE,

ARSI AT AL T QP MR H 275, Ml
# TN G NoVs K FEAR Y% T RNA, TF 32 H:
WIS PE AR E M RAF, ¥ 0%, TSNS NoVs #4
PRSI ) RNA SR, S si . 4 3 S Ry e
FE P AT 4G (Villanova et al, 2007; 5K AT,
2017). 1 T4 Y NoVs EEAERTENILIR, Hitt,
ARG AT WFTH LRSI K Y5 NoVs 2 H RNA 1R%)

JEERIFE , ZATI5 Y0 5 S RS AT A AR
N EEAR L, fRIERA R, JOF HEA s EVIEHE T2
HITAL . ATHEE RS E R LA A TS
YL J5 RRE f 437 L TRIzol ¥ | High Pure Viral Nucleic
Acid Kit, #EE W #E RNAgur. Viral RNA Kit 4 Fl £ 1
TR EBURTE RNA, RIEALKE @& G A
WA T bR 4 HH 260 BT T A [a] 12 B 36 6 AN TR IR A B
i E T RNA By IR, R 25 R E£H, JTiges)
HAEMIE SR VR TR, AR B 4 F RNA 2L
T ik B DSR2 R

HWFFE 50 S REER A1 TRIzol 542 I 7 #E
NI R A EE RNA, & BLREERIE P20 RNA T iE
A T A R BT AR B AR U (VA A A
2015), Zhang %5(2015)Fb% T TRIzol . SAi &AL MR
TR RE K RS N RUIF R IR TE RNA A4 0K
R R A ARG K IR R B e . IR
FELE R, TRIzol ¥ I & A Won I R, nlge
S X SO 5T R I R S A 5 R T R R
Bz, SET AR S LRFRESE R AR,

DL AR A ke AT A A R Ay R A 1) [ A O B e
A2 H AT KA BOL N & D H AR, v LIRS
PEHLTZ T RNA, BEARTE AT, Bg oS5 HAb 4l 5
A R R 2R v B, AR A AR ER 2 il N R Ak
FEAT R RNA, BEHE N A 350 2 BRI 1 #) (Zhang
et al, 2015; Xu et al, 2017), {BFEHLEL RNA B B
5L TRIzol . SEAMRIT LA, M2
L3y N N1 5 ==Y o = RV = i 9 AN R AN
PARFR B KRB A5 PR 2R 119 22 S sl ir 2 S SO0 S e i
BRI RN Z — . E4h, High Pure Viral Nucleic
Acid Kit 5H:20R 7 RNAour U0 &0 LR R 4
B AT R B 5E RNA, AIAE & & I . 1L
WK RE SRV SEREN 5 7351, High Pure Viral Nucleic
Acid Kit ffi it B T2 Poly(A), WRESHEL
BIREEIENG] RNA, LIS 5 1 4 A A X 2 3 K
W BVE AT, SR MR SR Ay, 2SR
WL, RTREFL T IX — BRI LFRECR, M
FHOZIF G X W A RFEA AN R RNA
SRR, Hix 2 Ml &AMH L, Viral RNA Kit
F14) 2 i Y 25 3 S (i F A ) RT-PCR (93857, 7E#4E
BURAE, BRERA ) WD EEERAE, RNA R
FEEAL, RT-PCR MMk @b, il & gad i
ThE WG SR

WAL, FIEFIRAA SRR R, HATA Y5 Bbn i
FEMRZHONHE TS, N THIRER R R TG,
TSR RNA HEH, AR50 T 4 FhT i
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2 R %40 &

ST RE S SRR, TRIzol 355 Viral RNA Kit
) T SO 5 ) SRR S A L TG I B 25 57, — O TR R X
2 PO REACIRAS E - 28k, S —Jrm, 5
B SR LG, VR TR BRI, PIAE R AR T
KuFRIRAE, AR, R g |
RNA F& % 1 (Stevenson et al, 2008), AMHFTHE—13R
B, 4G N X RE Bk | & S 2 2 A S TR AR
H, R TEEH RNA R, Kl WA 5 m, M
1 A 245 J AF o 5 2325 Y RINAL 45 4 O 35 S o
PRUERE SR AE T W58 S A
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Application of Armored RNA to Compare Four Norovirus
RNA Extraction Methodsin Oysters

QU Meng, JIANG Yanhua, LI Fengling, YAO Lin(D, PANG Fengjiao, WANG Lianzhu, ZHAI Yuxiu

(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Testing and Evaluation for
Aquatic Product Safety and Quality, Ministry of Agriculture and Rural Affairs, Qingdao 266071)

Abstract Norovirus (NoVs) is the most prevalent worldwide foodborne pathogen and causes acute
viral gastroenteritis. NoVs are transmitted mainly via the fecal-oral route and by person-to-person contact.
It is thought that the majority of NoVs infections are caused by the consumption of contaminated food;
the ingestion of contaminated oysters is the primary cause of foodborne NoVs infection since oyster
digestive diverticula accumulate viral particles from seawater via filter feeding. Real time RT-PCR is
commonly used to detect NoVs RNA in oysters; however, these assays are often hampered by the low
viral titer in oysters and PCR inhibition due to matrix carryover during RNA extraction. Extraction is a
critical step for obtaining sufficient high-quality viral RNA for amplification; however, studies comparing
and evaluating NoVs RNA extraction and detection methods in shellfish are often limited by the lack of
standard samples with clear quantitative values and a lack of biosafety hazards. In this study, four RNA
extraction methods (TRIzol reagent, Viral RNA Kit, High Pure Viral Nucleic Acid Kit, and Column Virus
RNAput Kit) were used on oyster digestive gland homogenate samples and artificial freeze-dried samples
contaminated with NoVs armored RNA (3.0x10'° copies/sample) as a reference material. RNA extracted
by the four methods was analyzed by real time RT-PCR and quantified using previously established
standard curves. For the homogenized samples, the TRIzol method had the highest recovery rate (6.8+
0.89)% and was significantly higher than that by the Viral RNA Kit (4.51£2.28)%. The recovery rates of
these two methods were both significantly higher than those by the High Pure Viral Nucleic Acid Kit
(0.24£0.05)% and Column Virus RNAgyr kit [(0.11£0.02)%, P<0.05]. For the freeze-dried samples, the
Viral RNA Kit had the highest recovery rate (8.71+0.17)% and was significantly higher than that by the
TRIzol method (7.12+0.64)%. The recovery rates of these two methods were both significantly higher
than those of the High Pure Viral Nucleic Acid Kit (0.33£0.12)% and Column Virus RNAgyr kit [(0.06+
0.01)%, P<0.05]. This study indicated that the TRIzol method and Viral RNA Kit could extract target
RNA from oyster digestive gland homogenate samples with an ideal recovery rate; moreover, armored
RNA could serve as a good reference material for comparing RNA extraction methods.
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