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#E: FIH RT-PCR B Ay ¥ &£ & 79072 (GCRV) VP6 & & 474 X K £ 5 1 250 bp By
Fr#, 7w % 2| pEGFP-N1 #{& L, 44 # % 41 it &# pEGFP-N1-VP6, % PCR %X & # ik E# &, M
10 3 # £ #i # pEGFP-N1-VP6 & 4] Jfl #i , 1§ y A% o 4% 41 # 4T TagMan real-time PCR 4 3% , #|

rrEd &, #I T E AT mENKLEE PCR BRI Tk, RIMERE T, FREH & H

M % ZE (R )£ F]0.998 09, 445  —3.373; xt WA £ EAM 8 E A 1 x10' ~1 x10°
copies/ uL; ¥ 5 Mt o 25 RA W, VT T A RO MR B o B I B, T A A
275 95 (SVCV) M e i 388 AR J048 7 8 (THNV) Tt T (5 5, A AR it 3y &0 % 30
i 9 TaqMan real-time PCR 77 % % 80% % & B W38, 7 347 R B 407 , 2 5 4 4 i Bt 3
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1.1 HiES5KRSE

A 2 AU AN AR (CIK) H AR S50 %
IHRAE™ . BT U GCRV-104 ki A
S 4y B (HM234682 ) . i 45 55 BF ILAE i BF
(SVCV) &Y 3 1M a5 B PR SEAE W 8 (THNV) |
BiE - Kz 988 4l (EPC) | R 88 R 16 i £ )1 fifs 41
(CHSE-214) ty 3¢ [ 5 sl 3R R A 4 TR 5 fd B
% Yuanan Lu (¥ EH 4, SVCV 7£ EPC 4iis |
W5 R 5%1, IHNV fE CHSE-214 41 ity 3% 5
B
1.2 FERAFENE

iScript One Step RT-PCR Kit for Probes
Bio-Rad 7 7] 7= iy 5 ¥ % 5% cDNA & ik 1 &
Improm- [[ ™ Reverse Transcription System . fii¢ [7]
Weaa) & ok $ a5 & 1 T Promega 2 7 5
pEGFP-N1 #{£y Clontech /3 w] = i . F 24 #x
L F5. 7% Ot & & PCR {¥ ( Rotor-Gene 6000,
Qiagen) /160G E 11 (RS 232 C, Eppendorf) |
T A% 4% ( Chemdoc XRS + , Bio-Rad) | 8 # &5 0>
HL(Optima L-80XP, Beckman-Coulter) .
1.3 5|¥ngit

Y5 GenBank H* GCRV-104 VP6 & H 4 it
LA 51 (HM234682 ) , W ] Primer5 #4F 314
S 5 % P1/P2 1 GCRV-104F/GCRV-104
probe/GCRV-104R, 25 — %t 5| 4 (P1/P2) " 4%
GCRV VP6 £ A4t X, K&k 1 250 bp, A T4
St A JTORE , by i VA v il R SR AR 5 57 % 5]
¥ ( GCRV-104F/GCRV-104 probe/GCRV-104R)
T %62 & PCR ¥4, Ky 135bp, 514
PL/P2 i il ARG ARG L. K5
5[4 GCRV-104F/GCRV-104 probe/GCRV-104R

H 9 DA o0 T A DR AT BR Y R 5 e 51
21

P1.5-CCCAAGCTTATGGCACGTGTGGTT-
TATG-3'

P2. 5'-CGCGGATCCGTGGTTACGCGGGT-
CAG-3’

GCRV-104F: 5'-GGCTACCCTCTTTGTCT-
CGC-3’

GCRV-104R: 5'-CCTCCGCAGGTACCACT-
GC-3'

GCRV-104 probe: 5'-AACGCGCGCTCGTG-
GCACTAA-3’

1.4 EiEHE

fif GCRV-104 B4y i) CIK 4 il H P08 728 J5
AR A A R, T 80 C R A IR Vil
3 ¥%,4 000 r/min 2.0 30 min, B F 1K & 35
mL BB T ,20 000 r/min B0 2 h(SW28,
Beckman-Coulter) , & /F MG 5F ULIE , & Trizol & 57
2t R AT SN BT E RE S RNA, 7300
6% i1 ( Eppendorf biophotometer ) il i8¢ RNA ¥«
BEo BU1 e fiEEE RNA JIA 20 pmol 5|4 P1,
#2218 Improm- [I ™ Reverse Transcription System ¢,
WY 43 i A7 300 5 Sk SO, B 8wl i % sk 7 )
cDNA, it A 10 x Taq JZ )% 2% & 5 pL,2. 5
mmol/L dNTPs 4 pL .50 umol/L ¥ & i P1 P2
1% 1 wL B4lisK 30.5 wl,5 U/pL Tag DNA
REWE0.5 pL Bk AR RIR S5 54T PCR
PHE, SR 94 CHAEYE 5 min, 94 C 15
$,50 € 155,72 C 20 s,3L 30 MEH, BJ5 72 T
FEAH 10 min,  [m] ST TR G BAPEXS R, Sz
S5, 05 pL PCR =W HT 1% BRAR WEBERE (%
0.5 pg/mL EB) YA ¥k K.

GCRV VP6 3 [ Jt ith 1k A 94 7 My 22 i [ml i
alifbJ5 T 16 “C 5 pEGFP-N1 #{kj4: 42 12 ~14 h,
FHIEH = W) 4L E. coli DH5o J&AZ A5 A, A
LB Biflg-F-Ai b PR IBCE AP T 5 mL & 50 g/
mL RIREE R (Kan ™) ) LB i {KE; F2 5,37 C
AR 12 ~ 14 h, [ FOR DNA /)i S O
AP IBUTORL, X A UK PL/P2 5| Wy kAT
PCR %7€, 4 ik pEGFP-N1-VP6 1% | iff
LAY TR 55 A FRA R . FH 2366
oI S PR B 4L BORLAE 260 1 280 nm AR
WOGEE , IF AR LT J7 ik H 55 8 4 FORE A DNA
e,

oy 745 DB (A/mL) = DNA Jii 4 ¥k Ji/
DNA 43rF1, H . DNA Jii i & =260 nm
FCHE x B BB x 6. 02 x 10” ; DNA /3 T4t =
DNA fii % x324. 5,

1.5 RYFPERBEREHELZE

e FAUFRLIEE T 10 BB EERRRE, L 1 x10° 1 %
10° 1 x10* .1 x10* .1 x 10”1 x 10" copies/uL fE
SIARUE AR, ST AR E M 2. $% i iScript One
Step RT-PCR Kit for Probes i B 5, 43 5 BUAS 6]
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TR IO T AL TR 0.5 wL, eI A 20 pmol
5] 4 GCRV-104F/GCRV-104 probe/GCRV-
104R,2 x RT-PCR Reaction Mix for probes 12. 5
pL, iScript reverse transcriptase for one-step RT-
PCR 0.5 L, ¥hK % 25 L, 4 b S ik IR )
J5 4T PCR 31, LW 245 : cDNA 151 50 C 10
min ; K % iScript 13 %% 5 iff 95 C 5 min;95 C 10
s,64 C 15,72 C 20 s, 3L 40 PMEHRE B
B3 AHEA
1.6 #HHMHRE

39 4 B £ P i M B ( GCRV-104.) | it
AT MAL I RE (SVCV) ALY E s M #7 E
IRBEAE S5 (THNV ) BUAZIR , LA BEAR (A 5
0.5 pL) , H## 7 1Y GCRV real-time PCR 5 & i
FrRe PRSI o [ IS5 B ) B
1.7 HiRESHH

PGrE B PCR Wi 7 A A4 A sl ¢
JefE 5o KN4 R J5, ) ] SDS ( sequence
detection system)2. 1 K {F AT 8L 0B, AE Y
FEhZR (C, (H 55 RAE PR ERAR P DI RS C fH Y
AR, THEAT R e 22, P T AR IAE Al 1) € 1
I3HT.

2 4k

2.1 GCRV VP6 ZEA%HAEERER RT-PCR ¥ 14

¥ 1+ RT-PCR % )i § 14 ) GCRV VP6 &
1 4 fidh 5 18] ot e ) 0. pEGFP-N1 o, ) i i 2
ik pEGFP-N1-VP6,, 41 5 ki ) PCR £ I 45
H 4R, RT-PCR 473 7= M1 i K /N Ry 1250 bp,
S RN —F (B 1), XEKP] GCRV VP6 &
1 4 i 3 R R B € 1E 8 i A 214k pEGFP-N1 1,
Dy 25 S iF — 25 E 52, 97 5 43 2 ) GCRV VPo
1 G i 3 [ 5 Genebank 23 1ii (9 2 % JF 4|
—3
2.2 REERESIRERLZ

&l 2 Sy AN [ i B¢ & 79 pEGFP-N1-VP6 H 4]
Jkig e i PCR P 3 | i ¥, INEIH AT DL
W ORI TR R 1 x 10" ~ 1 x 10°4~45 DLRT,
6 MR Dt it PCR J iy Y47 S” ALY
B £R, FLFE B0 K 1 il 46 OF-17, PCR 7 11
P IERORA T, AT R A R 1 x 10" A B A%
25y F ¥ DL, A A 48 i ¥k fF STATISTICA
6.0, % SLmH ) CAESATH AT o0 0T . A4

FW,6 AR i BB BEARME BUR. DNA 1) C, {H
BFARBM(CV)LE0.2% ~0.91% (F£ 1), H[F
M BB e RORL C, {H =2 18] 22 57 AN 235 (P <
0.05),

bp

2000

1000
750

500 e

250
100

B 1 pEGFP-N1-VP6 & 4H Rl
PCR 3146 /25 5 6 ik
M. #7 4 DNA DL2000; 1. #| %) PL/P2 4" 8 7= 4y, 2. [ I
XFIE
Fig.1 Identification of pEGFP-N1-VP6
recombinant plasmid by PCR

M. DNA MarkerDL2000; 1. PCR product with primers P1/P2
(1 250 bp) ; 2. Negative control.
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Rg U7
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5 10 15 20 25 30 35 40 45

PCRIMLARHHL  cycle

2 pEGFP-N1-VP6 E4H Rt
EE PCR R #1EE
1 ~6. BB DA 1 x 1001 x10°,1 x 10,1 x10% |1 x
10%,1 x10',
Fig.2 Amplification plot of real-time PCR assay for
the detection of pEGFP-N1-VP6 recombinant plasmid
Plot 1 to 6 represent pEGFP-N1-VP6 recombinant plasmid

ranging from 1 x10° to 1 x 10' copies, respectively.

HAE Bk 4 DU C fH R AH G, By SDS
2.1 AR RIBRMERT 2 (18 3) o R AR BR AR TR
Btk % DR () PNARBRN CEL 5 DB (x) 55 C,
HEZE N C, = —3.3731gX + 34. 051; #H X R ¥
R’ =0.998 09,
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&1 L pEGFP-N1-VP6 EAFH ATEER R EEE PCR EEIRE
Tab.1 Reproducibility of pPEGFP-N1-VP6 standard template in real-time PCR assay

C, for the following number of input copies

10° 10° 10* 10% 102 10!
1 13.51 17.39 20.59 24.52 27.19 30.34
2 13.56 17. 24 20.54 24.21 27.58 30. 32
3 13.52 17.41 20. 51 24..09 27.26 30.56
X +SD 13.5300£0.0264 17.346 6+0.0929 20.580 0 £0.096 4 24.273 3 +0.221 8 27.343 3+0.2079 30.406 6 +0.133 1
CV% 0.20% 0.54% 0.47% 0.91% 0.76% 0.43%
« R R 395 1) U T 4R 5 Bl s B AR 5
30 S e R o) 0 1) TV AR 5 B S R AR AR
2 Sy, R, A I 2 S 0T i IR
20+ § \ N " s
| RGN 6977 15 2 g S B 2K U 7 10 RT-PCR
1(:)1 1(-)2 1(;3 1(I)4 1(I)5 10° Tﬁ?)ﬂﬂﬁﬂi[s_gj ’ ﬂzﬁfﬁj’ﬁ@tﬂmﬁ”?%%fﬁ%
ﬁrﬁﬁ%ﬁiﬁyﬁ PEAT PR R | P T A B R i o AR

3 GCRV Z3EEE PCR AR AE H £
Fig.3 Standard plot for quantification of
GCRY in real-time PCR assay

2.3 HRMERE

L) A0 T i 6 75 ( GCRV-104) i 7597 75 I
BN 1E (SVCV) A% Y M 16 1l #% B 35 U AE 9K B
(IHNV) 4.5 RNA itk , 947 real-time PCR 4§
SRR, £5 R E W], GCRV i RNA #ifi A i
Rk, 2O E S0 (B 4) K25 51 o8 B, C,
B4 13. 59, MR o M 258 S A b o BE A TR
274 1.16 x10° copies/ pL RNA, Z#E fh 1 %] iR
41 SVCV IHNV FI%5 [0 BRI T 1455

o o
'SR
T

SIRE

B

0.2

Pt

florescence signal intensity

e
=

2
R -
; ;

5 10 1‘5 Zl() éS 30 35 4‘0
PCRINAFHEL  cycle
4 R GCRV g il # fh ey KB
FEE RT-PCR ¥ 15 &

LR IIRE D 5 2. BUfEZR; 3. SVCV; 4. THNV; 5. 25 X
Fig.4 Amplification plot of real-time
RT-PCR samples with GCRV

1. Samples; 2. threshold; 3. SVCV; 4. IHNV; 5. Blank.
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e £ L ) RS A 12 I LA T D )

5% 37 1 TagMan 52 % 5% & PCR J5ik,6
ANEEL GCRV P (1 x 10" ~ 1 x10°4~$%
D) B9 1 PCR S 34947« S” BUg 3 il &,
Sy PCR 4748 S A8 B 1 A, 2Pk 14 K 1
FREE 1 3 A B B, Ho A8 808 K 0 0y i 2717,
PCR S b (3 BARCR AT , AN R A B BE 2 TR 1Y) C,
(A 2Z5) , 754 E & PCR () C, fH 5E MG H2 N
B ) 2R M o R, R BIASEIN s 1z 1) R A
1 TR 10 N5 DL i a0 i S SR TRt I 1 e IR
Kl i 0.1 pg i %R

FESFPE IR 2O 1 PCR AN FOR 1Y 5 2145
WRZ—o N T IIEAM S HE ST 1) TagMan %¢ 6 E
5 PCR H7 A K I 5 8 0 Ji7 100 7% ( GCRV) (1) F
Sk AT SR T BRI B INUAE S 3 (SVCV) |
fie: 80 4% Y Pk 3 1ML A PR BEAE S B2 (THNV ) i) RNA
TRARAE AT IR . K45 R, (L GCRV 5 #: #%
TR A LRIy 38 25, T SVCV 9 55 \IPNV Jig 83 1%
B[P Lk, 50 R gh R —2, R P i
IriEBA R R

GCRV-VP6 i [ /& 5 £f I fizg 00 5 19 A% 4K
FEAM ZEASWILSIYN S2 EEAH HY)
B 2R 2 ) B A I i IO R B 9 R R T
AT = 25 M E K e B S5 SRR R S
KIR,H VP6 1 5 W FL 3 W) 1E 0T i P10 B 82
AL, FITE N B AN AP 78 B9 e i o LR
AU RERA BT HE ST 9 TagMan 86 5E &
PCR Al 77 34500, AT X6 AN [] A 5 ) 5 £ 0 g K
TR REMRIEA T 20 IRA T WS R VPO R [ 4
TS A P DR 5, X6 T 5 A0 ) 1L 1 R 2
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Establishment of a TagMan real-time PCR assay for
detecting the grass carp reovirus

ZHOU Yong', ZENG Ling-bing'”** | FAN Yu-ding',
XU Jin', MA Jie*, LUO Xiao-song', XIAO Yi'
(1. Yangize River Fisheries Research Institute ,Chinese Academy of Fishery Sciences , Jingzhou 434000, China;
2. College of Fisheries ,Huazhong Agricultural University , Wuhan 430071, China)

Abstract: A 1 250 bp coding region of grass carp reovirus( GCRV ) VP6 protein was amplified by RT-PCR
and cloned into pEGFP-NI vector for the construction of recombinant plasmid pEGFP-N1-VP6. After being
identified and confirmed by PCR reaction with specific primer paires, 10-fold serial dilutions of plasmid
pEGFP-NI1-VP6 were used as standard templates for TagMan real time PCR to quantify the virus genomic
copy number and generate standard curve. Herein, a TagMan real-time PCR of detecting GCRV was
developed. It had a good linear relationship between the initial templates and C, values with a detection range
from 1 x 10" copies/ pL to 1 x 10° copies/ L, the correlation coefficient (R*) was 0. 998 09 and the slope
value of standard curve was —3.373. The assay for specificity of the method established revealed that the
TagMan real-time PCR had a specific detection of GCRV ,but had no detection signals to spring viremia carp
virus(SVCV) and infectious hematopoietic necrosis virus (IHNV ). The TagMan real-time RT-PCR assay
described here with high sensitivity and accuracy is considered to be a powerful tool for the rapid detection
and quantification of GCRV both in vivo and in vitro.

Key words: grass carp reovirus( GCRV) ; VP6 protein coding gene; TagMan real-time PCR; detection
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