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D etection of Strawberry mottle virusand Stravberrymild yellov edge virus by
M ultiplex RT PCR

Zhang Zhihong, YangHongyi' , Dai Hongyan, LiHe, and XiaoMin
(College of Horticulture Shenyang Agricultural U niversity, Shenyang, Liaoning 110161, China)

Abstract: A multiplex reverse transcriptase polymerase chain reaction (RT - PCR) assay was developed
for smultaneoudy detecting Stravberry mottle virus (310v) and Strawberry mild yellov edge virus (91Y-
EV). Both field-grovn stravberries and microplantswere detected effectively The primers of multiplex PCR
were lected by primerprimer interactions and melting temperature In multiplex PCR for detecting 310V
and MYEV, the gppropriate concentration of PCR bufferwas2 %, and the gppropriate tanperatures for an-
neal and extensonwere57 and 66 repectively Eleven linesof stravberry (Fragaria x ananassa) culti-
var' Hokowvas' , which were obtained by mini shoot tip culture in vitro, were screened for virus elimination
by standard RT - PCR and multiplex RT - PCR
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1
1.1
(Harunoka) (Govermor Simcoe) (B randenburg)
RT - PCR MoV MYEV (Hokowase)
0.5mm 11 100 mL
M MLV Invitrogen , TagDNA (TaKaRa LA Taq1M ) dNTPs RNA
DNA M arker TaKaRa ,
GerBank MoV ( AJ311875, AJ311876) MYEV ( D12517)
1 4 Mov MYEV ndh B (MRNA )
(1
1 Mov SMYEV
Tablel The primer pairsfor amplifying ssgnentsof M oV, MY EV and internal control
Primer pairs  Sequence(5’ -3’) Source of target fragnent Size(bp)
D1/D2 TAA GCGACCACGACTGTGACAAAG( Sense primer) Mov 461
ATTCGGTTCACGTCCTA GTCTCAC ( Antisnse primer)
D1/D3 TAA GCGACCACGACTGTGACAAAG( Sense primer) Mov 219
TCTTGGGCTTGGA TCGTCACCTG( Antisense primer)
c1/c2 GGACCTACGGA TCTTGGAA GT ( Sense primer) MoV 461
ACCCGCACAACTTGTCGGA GG( Antisense primer)
Y1/Y2 GTGTGCTCAA TCCA GCCA G( Sense primer) MYEV 271
CATGGCACTCA TTGGA GCTGGG ( Antisense primer)
YT1/YT2 CCGCTGCAGTTGTA GGGTA ( Sense primer) MYEV 932
TTTTTTTTTTTTTTTAA GGAAAAA GAAAAACAAAC ( Antisense primer)
YT1/Y2 CCGCTGCA GTTGTA GGGTA ( Sense primer) MYEV 861
CATGGCACTCA TTGGA GCTGGG ( Antisense primer)
N1/N2 GGACTCCTGACGTATACGAAGGATC( Sense primer) ndh B 571
AAACAACGCTTGTAA GGA GTCC ( Antisense primer)
1.2 RNA RT - PCR
: CTAB RNA * 200 L,
1pL, M-MLV 60U, 9 (50p mol- L") OL IO dT (500 mol
LY o.5pL, Invitrogen , 37 2.5h 1L
PCR , 20uL, 1.5mmol- L™*MgCh, 0.2mmol- L' &NTPs Taq 1U
PCR : 1x, 0.2umol- L™*; PCR : 2%,
D1/D3 Y1/Y2 N1/N2 0.27 0.20 0.02umol- L* PCR
: (1) D1/D3, 94 2min, 94 30s 55 40s 72 60s 35 , 72
5min; (2) N1/N2 D1/D3 ; (3) Y1/Y2 5 ,
D1/D3 PCR 94 2min; 94 30s 57 40s 66 2min, 35
; 72 5min B 1.6%
2
2.1 PCR

RT - PCR , D1/b2 D1/b3 cCi/C2 MoV
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Mov o Y1/Y2  YT1/YT2 MYEV
MYEV °; N1/N2
571bp ndhB ) ) ndh B
: , ndhB RNA '
D1/D2 5 , , PCR
OMIAA 2.0 , C1-Yl1 C1-YT1 Ci-N1
CiN2 C2-YT1 C2-YT2 C2-Y1 )
PCR , DNAMAN Tm , D1 D3 Y1 Y2 N1
N2 Tm ) D1/D3 Y1/Y2 N1/N2 PCR MoV

MYEV PCR (94 2min; 94 30s 54 40s 72 2
min, 35 ;72 5 min) , (1
2.2 PCR M 1 2 3

PCR
MoV  MYEV B = Internal control
: FCR B omena tee
MoV MYERV
0.2umol- L' D1/D3
Y1/Y2  NIN2 50 LR
! ! M: DNA M arker DL2000; 1: D1/D3 Mov;
. Mov : 2 Y1IY2  SMYEV; 3
MYBY MYBY . e N
(0-2 0.6 mol - L-l) Fig 1 Theampllflt‘zstl;:;avrvc;tlggermt primer pairs in
(0.05 0.15p mol- L~ l) ; M: DNA marker DL2000; 1: Amplification of M0V with primer
MYEV 0.8umol- L~ ! , pairD1/D3; 2: Amplification of M YEV with primer pair Y1/Y2;
INYEV ' 3: Amplification of internal control with primer pair N1/N2
Mov
0.2umol- L' 46
, 57 MYERV PCR ,
: (72 ) :
57 : (65 72 ) : 66
PCR
5
57 66 , PCR (0.5 3.5x)
) 2 xPCR
) IMov MYEV PCR :

2 XxPCR , D1/D3 Y1/Y2 N1/N2 0.27 0.20 0. 024 mol - Lt
PCR 94 2min; 94 30s 57 40s 66 2min, 35 ; 72 5min
2.3 RT - PCR

RT - PCR
) MYBRV oV
MYEVY MoV (0.5mm) ,
11 RT - PCR RT - PCR ) RT - PCR
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RT - PCR M1 25530 4055 16574 800 d10d
( 2), 6 MoV  MYEV, 750 bp

500 bp

3 MoV, 250 bp
3 750 b,
500 hF)

250 b
PCR PCR i
! 750 bp
6 . 7 500 b Internal
PCR Bariana , 250 b control
PCR
2 PCR PCR
’ M: DNA marker DL2000; 1 11:
' 1
PCR > 8 a PCR  9MOV; b PCR  SMYEV;
mR C. PCR Mov MYEV

Fig 2 Strawberry microplantsarisen fran mni shoot tip

! culture were sreened for virus elim nation by standard

PCR RT - PCR and multiplex RT - PCR

M: DNA marker DL2000; 1 - 11: Eleven linesobtained by mini

shoot tip culture of strawvberry cultivar' Hokowase’ ; a The

! ! detection of MoV by standard RT - PCR; h: The detection

, y of MYEV by standard RT - PCR; ¢ The detection of
MoV and MYEV by multiplex RT - PCR
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