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Abstract: To provide a safe and stable reference material for Norovirus nucleic detection, the armored RNA containing target RNA of
Norovirus GI and GII based on MS2 bacteriophage was developed in this work. DNA fragments including maturase coding gene, capsid protein
coding gene and packing site of MS2 bacteriophage, target cDNA sequence of Norovirus Gl and GII were synthesized artificially and then
cloned into expression vector pET-28a(+) to construct recombinant plasmid pET-MS2-NoV. After expressed in E. coli BL21 cells by IPTG
induction, the expression product was purified by PEG6000, enzyme digestion and molecular sieve chromatography. The purified product, also
named AR-NoV, was identified by SDS-PAGE, transmission electron microscopy (TEM) and RT-PCR. The value, homogeneity and stability of
the AR-NoV were evaluated. SDS-PAGE analysis showed that with the molecular weight of tar-get protein expressed in BL21 was 10~15 ku,
which was consistent with the predicted value. There were no impure proteins and residual nucleic acids in AR-NoV after purification. The
AR-NoV presented as spherical VLPs with uniform particle size (about 25 nm) and integrated structure under TEM. The values of GI and GII
targets in AR-NoV were (4.04+0.62)x107 copies/uL and (6.16+0.30)x107 copies/pL, respectively. The good homogeneity of AR-NoV was
confirmed by single-factor ANOVA test (F<F 525 52))- In addition, the stability result indicated that the AR-NoV could be stable at 37 C for
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15 days and 25 °C for 24 days at least. In conclusion, the armored RNA containing coupled Norovirus GI/GII prepared in this work was stable

and uniform, with high copy number, which could help the whole process quality control of molecular detection for Norovirus.
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W EE (Norovirus, NoV) J& T #AR¥ 55}
(Caliciviridae), ARRIEFET M RNA 8, HAT
Y909 27~40 nm, 4K 7.5~7.7 kb WAPHEELZTIEA
FKEVFEENEB MR W REERRE AL —, fE4RK
WA Z A, W IR SRR E b R
PIv R R 50% LA L, FEARRVE B IR # K h 90%
bl BN REVE N AER 15 MRERAHEER . —, 1
EHRGIRA 11.6% 8 H iR, FppoeE 28
IR A AP,

WA EE H BTG T RS IR, AR L R A Ay
fEr2, ARy 7 4, GIFA GIL A& 51 e N
AP IR ZH . B it o v s 2 AR 7 72 T 2
BT 1Y, Horh SEm 5O 3 I8 G i I

(reverse transcription polymerase chain reaction,
RT-PCR) JPiEAEA R R, NA Z. H
TEMIEES, HEREC N PCR Rl e
N RBEHLRZE . B 5T B ATAGR R 4 ) ] g
SIG A RIS, AT 3 75 E N BRI B
RIS D235 SR ] S AR . AT 3 BRI
T EHIUR B R 1) DNA/RNA % RS, (E
FPOVERSAG FLBRAE, BT Qi 2 O IR AT (R A5 57
TVE R SRR T HIBAMERORL, B A G T RE e
T #REE 1 DNA/RNA {9 B4 it U TG I AL R 2 X
WA, BHEAR R SRR, BEH RNA AT
FERE AR e B B AT BB RN R T 45,
FRERNTE RNA FrECOEFIRSCERAN, ARSI
HIRFFAERURL (virus like particles, VLPs) BETCAEW)
fakitt, MEEFBHIERRREA R, iR
M2, T3 RNase [IFEfE, 5 T ORAFAZ . HATRH

RNA AR BN T RNA 97 SR RIS M bR UERE i
RE T, AFEER S N sm S, AT
a0, SR, ERC 2 IR E HL R & GI
AT G P A DRI ZH R AR B FH RINA AR AERE il
FH A IE

AHFFEEET MS2 WR RS H RNA $0AK, i 1
W GL. GI B U8 G 2 PRI AR o3 B A TR
Frifent, JFOTRESIME. REMAEEN T, AIfEN
BRI BRI AR SN LA Qi B I B P i 4%
i, 54 GB 4789.42-2016. SN/T 4784-2017. SN/T
4055-2014 SERbRME, J9TRFE & el At
PAF R R AESRBEEOR SR

1 MR5ERE

L1 a5 Al

7500Fast SEI%¢ 0% E & PCR X, ([ Life
Technologies A #]; Qubit ¥ &AL, £E Life
Technologies A #]; HT7700 iEH B 258, HAH
SLAH]: Gel DocTM XRHEHIZ UGN, 34[H Bio-Rad
AW]; AKTA FHHA RS, £E GE AF.

KIGHFFE BL21 ARSI LRTE;  5IAEREL
FEAET AR, AR WK 1; Takara Premix Ex
Taq: PrimeScript One Step RT-PCR kit, K54V T
FEAPRAT]; Qubit® RNA BR Assay Kit, 3<[H Life
technologies A ; RNAsimple &t RNA $EHUAT &,
JEHE KRR AR AR 2 7] High capacity cDNA
reverse transcription kit, <[ Thermo Fisher Scientific
NI

= 1 1E%E RT-PCR 5 14IREt 51
Table 1 Primers and probes of RT-PCR for Norovirus

Feir 3 (5°-3") F= K Eop
QNIF4(Forward): CGCTGGATGCGNTTCCAT
NoV GI NVILCR(Reverse): CCTTAGACGCCATCATCATTTAC 86
NVGGI1p(Probe): FAM-TGGACAGGAGAYCGCRATCT-TAMRA
QNIF2(Forward): ATGTTCAGRTGGATGAGRTTCTCWGA
NoV GII COG2R(Reverse): TCGACGCCATCTTCATTCACA 89

QNIFs(Probe): FAM-AGCACGTGGGAGGGCGATCG-TAMRA

1.2 R
12,1 FHFkaME

Z % GenBank %4 FE b # MS2 Wi B 4K
(NC_001417.2) JERAFFLL I GB 4789.42-2016+
SN/T 4784-2017 1 SN/T 4055-2014 F#iEH) GUGII
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TR INEEAR BTN L cDNA J751, ZEFET5 M BARA= )
BRI AT PR A TN LA RS MS2 Wi A il A
HE KeEA. ORA SR IELER (GI. GII &
B MR B JRSekER] pET-28a(+)#ifAr, Fg

FEAFRL, 4N pET-MS2-NoV (JLE 1), F Not 1
FAEFYIRN Sac UNot 1 XUV % e FHAE BB Aok, JFit
AT P BAE o

lac operator Xbal rbs

—_— ——
AGATCTCGATCCCGCGAAATTAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGA

Hind Il Not1 Xhol

pET upstream
— > Bglll T7 promoter
Neo 1 BamH 1
TATACCATGG] MS2:+] GGATCC{ - GI##5cDNA
1-1770nt, 1770bp

GII#EFRcDNA - AAGCTTGCGGCCGCACTCGAG
5093-5588nt, 496bp 4800-5281nt, 482pb

His-Tag

T7 terminator

CACCACCACCACCACCACTGAC: TAACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTG
& 1 Z4AFvhI pET-MS2-NoV # R E R
Fig.1 Schematic diagram of the construction of pET-MS2-NoV plasmid

122 REHFEGHFRE

B EAFRL pET-MS2-NoV # A\ K BL21
TSN, BUEALF=4 50 uL #:45 T Kana Uk (50
pg/mL) LB “FAR E, 37 CEFFERA. PRECRE T
7 Kana $iVER) LB WiiAR; 74, 37 °C. 200 r/min
PR FG RIS - 4 1:100 LUPk i ROE IR BE TR 500
mL 57756, 37 CHFRE 0D600 215 0.5, TIAR:
PIERAC-A-D-LFUHEE (IPTG) 10 pmol/L i 51557
12 h, EB5.0 5 min WEERARDTE, I PBS S0Pl
fit, SDS-PAGE 73# 8k RIS TE L.
123 sAmEtEREEA 4k

W 1.2.2 R AT I PBS 2 E A&,
AR, 10000 r/min 250 15 min WL LT, 1408
0.25 g/mL [FIEEBIIIAN NaClR A, TEIIANZEART 20%
PEG6000, 4 CJEIIR /M UIHE, 11000 t/min B5.0»
20 min % FiE, VOET PBS HHEE, 4 CHlE 5hja
11000 t/min &5.0» 20 min, Y L& NV AL 4
alifk J5 1 _EyE I Sk DNasel A1 RNase, 37 C ¢
IS 4 o B fige = ARt PRI #1 SR BEEIR ( Sephacryl S-200
HR) #Efrdt—24ift, HE 0.15 MPa, #i#E 0.5
mL/min, {35 BB SR A280>50 mmol/L
YR (IR g, FH3ET SDS-PAGE HLJKAGI %52 .
RIS ALS & GI-GI WU 2 IR A RNA,
4K AR-NoV.,
124 JAEAEREA AT
1241 HBEME

¥ AR-NoV M| EIEIRE, 2% ERE i 4,
FEHT BN EIR B AERRL A, WEHER.
1.2.42  AR-NoV HEk B Jiokr fros il

RNAsimple RNA &7 &$2HL AR-NoV 1 RNA,
W E AW, —H T RS, A AT R
Bk, ZJaWgHILL QNIF2. COG2R. QNIFs H51¥)
BRER, AR T E & PCR KGN, J0iEe 5 &A%
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FiRL DNA. RSN 264 9: 10xRT buffer 2.0
pL, 25xdNTP Mix 0.8 uL, 10xRT Random Primers 2.0
pL, Multiscribe reverse transcriptase 1.0 pL, RNase
Inhibitor 1.0 puL, 4% 10 uL, #h/KZ 20 ul; 25 °C 10
min, 37 C 120 min, 85 ‘C 5 min. »)¢E & PCR Jx
NiZ&AHA: Premix taq TR 12.5 pL, b NS4 (10
uM) % 1L, #EE (10 pMD 0.5 pl, FiR 1L, #b
JKZE 25 uL; 95 °C20s; 95°C 3s, 60 °C30s, UtEw
HA5T 40 NMEFF.
125 #¥F el
1.2.5.1  brifEth e firaar

FEHL AR-NoV H'[f) RNA, I Qubit® RNA BR
Assay Kit JlI7E RNA WAL, ZHEA: RNA #1%;
/copies/uL=6.02x10"  copies/molxRNA ¥k J&
Ing/uLx 107/ CFy BEK P /bpx340) T3 HxoF W 4% DK
10 fEEEEERRBRELN RNA, FIZ 1 a1 5454
AR AU EERRE T — A% RT-PCR &, BN
i E 3 NPT RBIZKEN: 2xOne step RT-PCR
buffer III 10 pL, Takara Ex Taq HS 0.4 puL, PrimeScript
RT Enzyme MixII 0.4 uL, _ERi#E514) (10 pMD %% 0.5
uL, % (10 uM) 0.25 pL, #EHR 1 pL, #h/KZE 20 uL;
42 °C 5min; 95°C 10s; 95°C 5s, 60 °C 30s, Witk
FOET: 40 AMEH. LA DIEHOARALFR, Ct
E NP AARL AR AE 2% .
1252 A KA E FES T

MRABAIE THE P8 DI 414 AR-NoV F PBS
MBI EEZ) A 107 copies/ul, MRS, 44 300
uL, 73332 mL FEMOR AT AT BEbL
HEEX 15 4, RNAsimple RNA R7 &2 RNA, 1%
1.2.5.1 SN &A3ET RT-PCR 43 B E PIANEEFRIF) Ct
{8, MRERAE P D, R E, 53
WpE GU/GIL AL VLPs WA e (HA R e ™
A AN E B 2 M S 2% JIF 1059.1-2012 (AN &
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REE SR 1, SR A SRR AT
LI

Ux) = £y,

b g o AR REEAT a0 A A mel 8 U X b

RN F T« AHNFOETIHE m AN FREK,
12,6 ¥ HnE

ZH8 GB/T 15000.3-2008" 125k, BEHIHHIN 26 )
T AR-NoV, BHWE 3 T, 3L 52 Mrff. %
1.2.5 Jrdail 2 NSRRI TG, JRARYEbRE 2115
P UIH, SRA] SPSS 23.0 B FAIR 2 25 Mgt
FEARI S
1.2.7 $HF88 M2

Z M GB/T 15000.3-2008 5K, K414 T AR-NoV
S RICELE 37 C L 25 CHAAF AR R EUG B T-80 C1{f
175 Gi—4% 1.2.5 JENGE, A A S E 3 AT,
K SPSS 23.0 AR R 7 22 MRV [N 7 E Gt
AR

2 RGO

2.1 #4F % pET-MS2-NoV # #7&

1 kb ladder
bp ng/5uL

10000 40
8000 40

6000 40
5000 100

4000 40 8012 bp
3000 40 6735 bp
2000 100

1500 40

1 4

000 40 1277 bp

500

1% agarose

& 2 pET-MS2-NoV RUEEHILE E FE ik
Fig.2 Enzyme digestion of pET-MS2-NoV
7 : M: DNA ladder DL10000; 1: SacUNotT; 2: Notl.
AT TR EERERUR )RR A R, 2FIH MS2
M0 P A B 1 B AT L DR 2H RNA AH LA FH FRIATL ) A s B
AR 788 1 25 AU IR R )R R 11 . MIS2 Wk AT Ak A2 )
BB S AP E— AN 19 MRZEZH R 25045
¥ (ACAUGAGGAUUACCCAUGU), i%ZEIrghthsx
bR ERAMREAL A, Rl RS RGN E
AR T A S R A B B, 25K ANE cDNA T
GG BN, SR FERENADESNE RNA
L35 BIARFEER N ZH 25 Rl MS2 W B AR FERIDRE , ANITT A
RS AR RNA A8 RNase B 43 5 Sac UNot

I XUEGVIAN Not 1 5 )48 e i R B A ook, B b
TR HL ARSI 2T KNS A — 2 Wil 2 B, A
I 45 R BN & Rl B IR T e B 3 444
pET-28a(+) ', UESEE AR KL, AN
pET-MS2-NoV.

2.2 pET-MS2-NoV 7 4% 40 Jl ¥ 19 1% 5 K 3K

B EA TR pET-MS2-NoV # A\ BL21 B2 A4
o, M IPTG HS3RIA, WREAR MS2 Kyl H E
BRI R TERERORL, JRRE T IR EE RNA B3
FiFHE. 2 SDS-PAGE Faill, 7E 10~15 ku 2 [B] AW
SRR EAE ARIAK, WE 3 ik,
KNG THHA—35, 2B MS2 MER AR 7o 8 A RIA R -

ku M 1 2 3

L1804 - —

_N]30‘ -~ -

, = |

gl 004 — g a—
§,—< ~701 o -
%) p—y ‘
@ - <554
o 1
= L 404 s ? -
] ——d
;n - 354 -
& - ~25+ e
° —
o
T b ~154 P—
~Ra=
3 ~10 3
& m

& 3 |EFRIEFHIHY SDS-PAGE £5R
Fig.3 SDS-PAGE analysis of expression product
E: M: BEGRHT Marker; 1: A& E; 2: IPTG #F
RN FUAKRED; 3: A IPTG FFARNTUARKRES.

23 JREHRAE A

FEIRTRAERTRI AU R, BATAILE RIS &
FIHRA KRR DNA FI448E 1, % #)1 DNase
THACIRAARE 78 2 L BRI B TR DNA. 5B (1 R
DNA A2 RNA SRS 3E s BRIl £ HURH RS R, Kk
% THH RNA S REMEmIIess, b dEre s i
MK . PEG JIUE MBI 2 Lridit 4 S ) 8 5/
WARRA T, TR ERANKE LR, £
RNA J Bt il &1 7 p 2 A i, (3 PEG
VU Ja (2P~ B A AR, TR 0 R
FARNUE G/ %1, Wang SR 2 RO AT
TATERHT RNA il 8 p s PR DR 00 A 2Bk
W, WA BRAER R TR G R o i
US> By T RANANFEIE A, R3S B E A7)
TEEFEGERRR OISR, AR RRT. &
EHBALIRIERY, fEZ R SCRh A HaE™ T, 1ESE
B L FH AR AEAE RS (6 LA_E PR Bl R AN R (7 25
FERURLI AL 71, A ELIRANAS R ANITIA BN A6 H 1 o
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AT L RS0 ISR i ) Al A SR S R 0 0
24, EAnFERIEF Y EEE LR e R e A
MG R 2 - R R 2R ] PEG6000 JTiE K2k &
H, @kE DNase W45k # DNA 1 Sephacryl S-200
HR #ERS I8 F R aifb 607 K.
340
290 —A260
240 -
190 -
140 -
90 |

Absorbance / mAU

40}

1% 10 20 30 40 50 60 70 80
Volume / mL
& 4 Sephacry| $-200 HR FELELIRILRE 54T
Fig.4 Absorbance of samples during purification by Sephacryl
S-200 HR gel chromatography
2.2 R PEG6000. ik E DNase il
RNase AbBRWIP AL, FRIE T IfEER A2,
4 2R T H I A AR 40 mL oA,
LIS 260 nm A1 280 nm OB BIE R, 1 tAb
FEbR RNA RSN E RS, BIHISERIZA G
WA T BE MR HRE AR FE K R SDS-PAGE %57 . B 5 R
T AL ERIERIEFY), AE 10~15 ku &bF — B2 24,
T, IR R AL SR, dr 4
N AR-NoV.
ku

—~170
—~130
-~100

L =~T70
-~55

40

-~ --35
- 25

- 15

FIELALLL S

-~10 " ——

[l 5 VLPs SH{L/S SDS-PAGE 455
Fig.5 SDS-PAGE analysis of VLPs after purification
E: M: ZARH-T Marker; 1-2: #i4b/5 49 VLPs.

24 RERFAS LR

241 wHEHELSRE

N HT7700 B 54 A%, 100 kV INid HLE T A0 g2
AR-NoV 45, Wi 6 Frnn] WoAKREE I 5E8E, K/
BBk, BN 25 nm A4, RHZEAD
H 23S T B s AE ROk, 1 HL Ak R A 1 K
VLPs 45K, A ERFFRARRE
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Acc. voltage: 100.0 kV
Magnification: x60.0k

Acc. voltage: 100.0 kV
Magnification: x80.0k

[ 6 AR-NoV EZ$E[E]
Fig.6 The transmission electron microscopy of AR-NoV
E: aAKAEE60.0k; b A KAZEL 80.0 k.
AR-NoV ¥ 3% % Ji #2694

100 nm

24.

ARn
[T S TE T U IET U \S)

NN~IONIN~IONIN~IONIN~ION)

7,699.900219

NONSNTSNONTSNSNTIINONSN

2 6 10 14 18 22 26 30 34 38

'
[\

Cycle
(& 7 AR-NoV 3% BB E = POR #MILER
Fig.7 Real-time PCR for residual DNA detection in the AR-NoV
VE: 1 FEMRTEE; 2: REAFHEAR, 3. RBBHFAER,
PL AR-NoV #ZHU] RNA MRt , 2%k
2 R s Ja A E T 98 e B PCR, W B HALTURCA
BHIEXT R, ddH,O A (XTI, W 7 fis, AR-NoV
£ RT-PCR Ji Ct {5 21.71, 1fi BT % 6 € & PCR
(17 Ct v 35.63 (I ABAME), #iEH AR-NoV HL/H
Fi DNA 5% H .

2.5 AR-NoV #%¥ =18

FBHHREU RNA ] Qubit RNA BR Assay Kits &
WM 123 ng/uL, RIEFE NHOHE AN, THEHE
TIHN 2.19%10" copies/uL. 10 fEHEEFBE RNA, —
#592: RT-PCR 43 HIIN5E GI AN GII 249K FEREAR. Ct
fH, P 8 . L RNA SRR EH# D%
XECE AR, BL Ct (E AR E IR HE 2. GI
7 NoV SRt ZE Ny y=-0.241x+12.036, R*=0.994; GII
R NoV FrdEHiZE Ny y=-0.2333x+11.643, R>=0.999.

B FEHLIEEUT) 15 %1% T AR-NoV Hl PBS Fift o
FEEL RNA, KM RT-qPCR ll5E Ct{H, N _EikbritE
£k A IS F] GI AT GIT AL AR-NoV [$% D147y
512N 4.04x10 copies/uL 1 6.16x107 copies/uL. /1 A
FARH5E BE A A2 G GIT e (i FE 51N
ANHAEE N 0.62x107 copies/uL 1 0.30x107 copies/uL,
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TR AR 2.0 DRI AR K 1) 4% R A 256 i AR-NoV b 550r
th G 7 NoV 52 {45 - 9(4.04£0.62)x 107 copies/uL, ol
GII 7 NoV 5E{H 45 % 4(6.16+0.30)x10” copies/piL ‘3“5’8 i
a 1;5) % ;28 - 5,368.708995
200
125 150 L
_ 100 100 | /
ERINE e
50 2 6 10 14 18 22 26 30 34 38
25 Cycle
0 (&8 AR-NoV R HEih&kHI & RT-PCR ¥ 1E[E]
2 i |6 1|0 1|4 1§ 2|2 2'6 3'0 3'4 3'3 Fig.8 Standard curve preparation RT-PCR of AR-NoV
Cycle JE: a: GI & NoV; b: GII & NoV.
2 AR-NoV 1 GI/GI | BUSFRE(ETEELER
Table 2 Quantification uncertainty of AR-NoV for type GI/GII Norovirus
Target ; /(107 copies/uL) s/(107 copies/uL) v P taw) Uncertainty/(10” copies/pL)
NoV GI 4.04 1.13 4 o0ss 2 0.62
NoV GII 6.16 0.55 0.30
=3 SN GES R
Table 3 Variance analysis of homogeneity test
feir LER P75 Fa B W Hr F Fo.0s25.52)
2a 1] 3.34x10" 25 1.34x10" 0.64
NoV GI | 1.09x10' 52 2.10x10™
BAa 1.43x10' 77 1.72
4a 1] 2.54x10" 25 1.02x10" 0.46
NoV G II A 1.15x10' 52 2.22x10"
B 1.41x10' 77
F 4 FEHREMER S
Table 4 Trend test for short-term stability
feir BA e A2 %Mﬁ AWE  t0.95, (n2) |bl-t0.95, (n-2)xS(bl)  #H
R JE S(bl)
37°C Y=(-2.70x10%)X+3.90x10’ 2.41x10° 4 278 -3.98x10°
NoV Gl 5C  Y=(-1.51x10%)X+4.11x10’ 2.01x10° 7 237 -4.98x10* ’;ﬁ; fﬁz
NoVe 7°C  Y=(-1.38x10*)X+4.62x10’ 6.32x10° 4 278 -1.62x10° %@;
o
25°C  Y=(-7.84x10%X+4.97x10’ 8.70x10° 7 237 -7.92x10°
2.6 HEERR 2.7 EHREMRLR

NHEERHE A5, BEVLIEEL 26 EiAT
AR-NoV $2H RNA J5i##47 RT-PCR £, #R4fE 2.5 13
FIIFrERZ E B AR-NoV 1 GUGI Joi+2 DIk
B, SRR Z A Irkdir s S s (R 3).
WP B KT 6=0.05 FIEHIEE (25,52) A5G
fH Foosesso=1.72, GEiT4REH GI # GII Fifs F
/NF Foosassay HANHHBTCHEZER:, AR
an RIS DUBOAR B B (E AR B RAFIRIs8 51k

TR E A 56 B AE 5 SEARERTE i I s A e
P, AWEFERE T 37 CHI25 CHANE ] Rg BB
()i P R B bR HERT A % DUBOR FE RDAR e 1. SR
RT-PCR bR £ &t 37 'C/25 ‘CHEA IR [A] £ EY
FEa P8 DUEOREE, T8I RE 48 DIEOR BRI [R] 224,
0L, KL TR Y=by+b, X 4T H7 (b,
by NIEVH RS, X OACRAAE], Y FRHER R =
B B EAR ST RS, [biF/NT t095m2*Senyy K
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WIRIEARE, AR E
WFFEHI 51 AR-NoV FRFEFE 37 ‘C & /DI FE /AT 15
d; 25 CEADREMTE 24d, SRNE 4. 54807
A RNA JREEARIES R EL, R BRI 1
PRRSV 4T BEMURARE 25 ‘CAI 37 CrlfasE 7d
A1 dy S EES TR s 25 e T RE 6 75
cDNA FrAEZ)R IR I F0E 7d, 1%25H RNA FriEED
W E M = TR T B BURLAT cDNA, A RU#R T
RNA JF 42 it R A7 A frfe e 14 il j

3 Zig

3.0 WHWREEER AT E NS AN A
FEFE . BIRMEAL BRI AKIRMEAL SR, AR R i an
RS R —EMER, G BE IR &
ST AR ETA AR BN O 23 VB 03 25 5 K 1 5
DR, 7 SRR B R I3 GT AP,
P T A 25 CH —/NBR W DR ST R J R 4 7 47 ]
SR RT-PCR Kl 5| MURHREE, Kt/ feikiE
FIRISEFRSSE TP 7E ORFI-ORF2 JEFEX IR, A4
BIFFORT A B ity o s BEAS IR v T AR PP A1 1A T
FiEE, K GI A1 G BURHIEEFR X REfF] cDNA J741 Hf
A i, K Y FI 54 GT AN GIT BLHERR s
RNA, Ti&EHT GB 4789.42-2016. SN/T 4784-2017
AL SN/T 4055-2014 =/ MR AERIFHESEY)R,
[FI S PRI Y RNA REfIH 2 2 BRI B P EARHERE
i FE R, SRR EREL IR, FTINSEP IR,
e e A G, SEA bR E A EA
— .

3.2 IR B, MS2 K FEE B R AR R R
RIZH K/ 3569 nt AHIE, (HEFFTAN GO e a3 55
W AN AR S VR KR ST T AN A
BAIE K, Zhan S 2515 HY BRI 1A RS AE K
JAF B R L 3024 nt (19 HIV i #; Lin GG 25117
SN pac A7 sEL H FISEAN IR 1AL 7 4942 nt
(ZEFm R H RNA Fik R4 Zhang L 005 sk
LT MS2 MR AR 52 55 IR 0UEE DNA L3, fudk
KELE] 6.5 kb FLEASE )Y IS MS2 Wi R 14
AR 2 PP A B MR R 2 AR, AR AR AERE
I & BN 5. Bik. A4, Yao L 25PNy
B4R MS2 F1 QB 2 H RNA 7£-20 C. 4 °C. 45 'C=Fh
TRAFAAF T ERES, RILHWERE A QB il 13
H RNA BAEEMREN, AbsEfiR it T —40
(Rl % SR

3.3 LRLATA, AHTTHISHINE G A GI ALiEin
TRERAFEFR PRI RNA 2%, +5 DU,
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4784-2017 A1, SN/T 4055-2014 = IF0Rs: A4 ) FH 12
s, RN E 2 EAIITRE SR, ST XA
R A R %, A PRV E RS, HNI
Ao SR AR AZ R R R b i 28 P T L
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