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Real-time PCR for quantification of Cucumber mosaic virus in banana

SUN Jie, WANG Wan, ZHOU Ling, RUAN Xiaolei, RAO Xueqin, LI Huaping

(College of Natural Resources and Environment,South China Agricultural University, Guangzhou 510642 ,China)

Abstract ;[ Objective] To develop a real-time quantitative PCR method with TagMan probes to quantify
Cucumber mosaic virus (CMV) in banana. [ Method] The primers and probes were designed based on the
conserved coat protein( CP) sequences of CMV and were applied to real-time PCR assays. The reaction
system was optimized ,and its sensitivity, specificity and repeatability were evaluated. [ Result and conclu-
sion ] The detection sensitivity of the real-time PCR assay was 4. 2 x 10> pL.™", which was 100 times more
sensitive than PCR. The specifity of the assay was analyzed with Banana bunchy top virus (BBTV) and
Banana streak virus (BSV) , and no cross reaction were observed. The assay also had good repetitions.
The real-time PCR assay was evaluated with field samples. 5 of the 14 tissue samples collected from field
suspected CMV infected bananas were positive, which further confirmed that the real-time PCR method

should be suitable for detection and quantitation of CMV in banana.
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(Coat protein, CP) 55 H5 s 1 2H 5 FIGF HU AL B AR G 5
CP P51 135t & ZAEPEr e W] CMV 58 2 IR
41 HEX CMV 3 RIE i — B 24 | m A A8 E 1 s
BEBTHEROR , TRHA D6 BEX I A TR 5T

AL CMV BRI J7 5 284 ELISA B %
8 RT-PCR S 2 il 3% RT-PCR™ B R 4% 7 2%
2 FEBLE A BAR " B RT-LAMP! ) 46 358y 3
TEAGI A RE | R SR S S M 45 O T A — 7 1 SRy BR
P HA,ET PCR ZEhRIC MBOLHE AR iy it
PCR, R & Re Mol F S MR AT, TR 4
MrpE ARz s 1YL RO E BT R
AL I W6 IF g CMV B A 4Rl E 2
CMV 175 ' 5 it A6 75 v B DL A 1. AT SR I
CMV CP JERRSFFHITT T 906 E & PCR R¢ 1
BREF 1, LT fEh CMV (998 & PCR A6
751
1 HRSH®
1.1 #m FE5RH

J&Ys CMV \BSV \BBTV (1) FEAE AR R A R B R
K2R = R A LT

Ex Tag DNA B4 1if# . ANTPs . pMDI18-T % {4 | [
Fia Ak ik 7 £ . PrimeScript™ RT Master Mix ( Perfect
Real Time) ,Premix Ex TaqTM VSRRt G E = PCR Y
(Thermal Cycler Dice) ¥l F TaRaKa /3 w]. KigiR
A IM109 Hy A2 g 4ROl R “F A s 7 =8 S At R
T F153 11 ( Nanophotometer, 7= H IMPLEN) .
1.2 REH*E
1.2.1 314534683 M4 GenBank | 0%
SR CMV CP L[5 791 (5545 : AY965892. 1) ¥ 1t
Sl AR EE , MF1 .5 -CGATAAGAAGCTTGTTTCGCG-
3",CMV-R:5'-CGGCGTACTTTCTCATGTCAC-3' , #R4f
P.5-ROX-CGTTACCGCCATCTCTGCTATGTTCGCBH-
Q2-3", 51y AREH 1 th TaRaKa 23 7] 58
1.2.2 #4 RNA 6932 % cDNA 694 & #HRBRE
TR kAT RNA iR, T - 20°C 447 Mg
PrimeScript™ RT Master Mix ( Perfect Real Time ) {3 H3#
17 RNA By 5% LA Y eDNAL JZ W AR ZR :5 % Prime-
Script RT Master Mix 2 pL, RNA 2 pL, RNase-free
ddH,0 6 wL. Je i &4 4 :37 °C 15 min,85 C 5 s.
1.2.3  Ffikatrfontg sl & DAt ng RNA il
Wik fT RT-PCR, 2 W {4 2 2 : PrimeScript 1 step En-
zyme Mix 1 pL,2 x step Buffer 12. 5 pL ,MF1 CMV-
R £ 1 pL(10 wmol + L"), Jil RNase-free ddH,0 %
25 L. W &4 :50 C 30 min;95 °C 5 min,95 C
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30 5,59 °C 1 min,72 °C 1 min,35 MG ;72 °C L
10 min. A3 H 09K/ Bs , DT [R5
& PCR 4. 70 G vl 16K B Y R B 4%
% pMDI8-T # {4k, If- 55 fb 2= IM109 J8 57 25 240 it .
VR, Bk AR T TR T, R B R S
PEJTORL, I . 28 56 5 1E 1 1 S PR Ok, A
WR A A o Lo R B2, AR JE AR DA

PEUL K =16.02 x 107 xp] + [ Bl K%L x 660 x
10777,

ZH AR PSR, DNA $5 D150k 4.2 x 10"
pL ™" L 10 REBREERR R AR A4 0o i i (AR .

R EEFE DUR T R R RN AL S Y C, EARA
FRFRUERT S, BIVAT A5 3 A FIAFE o 1Y) 95 1548 DR 3L
o, C ERTR B RN NI POG1E 5 BA BOE I
156 {15 B JOT 28 1 RO B
1.2.4 3 kEF PCR R &t ag A 5 An fe vh 4%
AR DA B I AR, X S A
15 1P SRS 0 e FE OB SO FE #EAT 0 A, i 57
AR Z. 25 WL VAR Z : Real-time 2 x Tag 12.5
pL,MF1  CMV-R & 1 pL (10 wmol - L™") P (10
pmol + L™)0.5 w8k 2 wL, MK E R ddH,0 25
wl. B R RN 25449295 °C 10 5395 °C 5 5,59 °C 30
s,72 °C 30 s,40 NMGER. DL 10 £5 85 B2 B bR i i
AEAR, 17 25 L PCR iR & AR L A6 Y S i
M, 9 i PCR XY 3. MW &5 W5, X% A 3)
HE bR TE 2R
1.2.5 RAEZF PCR ZHHE 457 M4 T X%

DA A CMV FRfE i3 10 4580 B2 B A AR,
HAT9EE 5 PCR A8 PCR 56, AR P8 45 Ak 1)
C, [HHIERI FER. LL4.2 x10" wL™" kit EE 7
U HFATSEH oA AR AR S5 R B0 o 12 AR R AT
SPE. LUEY BBTV BSV [ 75 fEfiE #& DNA, )& CMV
) cDNA AR , 47908 it PCR, AT 906 E &
KSR

PCR {4 % : Taq i 0.2 pL,MF1 CMV-R £ 1 L
(10 wmol - L7"), 10 x Buffer 2.5 wlL, dNTPs (2.5
mmol - L™')2.0 pL, ik 1 pL, I K# K ddH,0 &
25 wL. W 4F:95 °C 5 min; 95 °C 30 5,59 C 1
min,72 °C 1 min,35 ME¥F;72 °C #E{§ 10 min.
1.2.6 ®*AZZ PCROYEFEA REANFEE
TR 73210 RNA FU36 5% 1) cDNA St , 3547
9SG B PCR. AL, B8 T [A]— &g CMV 9
FEREARAS IR AL RNA A48 HA o A0 i k)
M, 45 0.1 g, LUR 2 AR RR 9 AN [R]85 1) 98 2 75 1
TR R
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Fig. 1 Standard curve of the real-time PCR of CMV detection

2.3 %kEE PCR W41
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Fig.2 Specificity of real-time PCR of CMV detection

2.4 BEHRFEE PCR EE MR HIEHET

EEY IR C, fH(17.84 ~19.06) )45
FREBUNT 1.04% , F WA B 8 57 10 7Ok it
PCR 530 75 v A2 P

LA B 0 % B0 v S Ry AR, R AT 9Ok s i
PCR 158 PCR, 25 5 £ W, 28 & PCR Kl 4
AR RN 4.2 x 107 wL™' (C, {524 33.37) 3%
i PCR KM R A 4.2 x 10° pL ™" ([ 3a). %t
J&Ye CMV (7 FENT 04T RNA 42, U6 S A% eD-
NA J& , AT H B, 3 B ARG BE 5 ) cDNA Ay A5 AR 2
119t E it PCR MM PCR, 45 W, 9t & 7t
PCR #il cDNA f) R4S A 10*(C, i 33.25) %
i PCR i cDNA (4 5 )% 45 10° ([ 3b).
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M: DNA Marker DI2000; 1 ~ 6 . B Sh A Bk 4351 4. 2 x 107 4.2 x 10% 4.2 x 10° 4.2 x 10* 4.2 x 10* 4.2 x 10> uL.~';7 ~ 11 ¢DNA Fit

FEEA R 1,10 102 103 10% 512 B M:XT HE.
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Fig.3 Electrophoresis analysis of CMV by PCR
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TRV A F9E 1, TagMan #5435 [ SYBR ¢
Joh e S T | SR

TERBUY AR I, 2 3% 40 B LA CMV J5k:
DNA J cDNA Sy # Bg 3 17 9¢ ) 5& & PCR 5 3% i
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