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Study on tobacco etch virus against maize dwarf mosaic disease

MA Qiong' ,WU Yun-feng' ,YANG Yan’ ,\WANG Xiurmin* ,HAO Xing-an'

(1 Plant Virology L ab, Shaanxi Key L aboratory for Agriculture Molecular Biotechnology, Northwest A & F University, Yangling,

Shaanxi 712100, China;2 Xi' an Garden Bureau, Xi’ an, Shaanxi 710032, China)

Abgtract : Theaimof the study isto understand the effect of Tobaccoetch virus (TEV) on maize dwarf
mosaic disease. In the net house ,an experiment is carried out by means of artificial inoculation. It isfound
that the pre-inoculated plants with TEV grow much better than those inoculated with SCMV only ,and
there is sgnificant difference. Only 13. 8 % of maize pre-inoculated with TEV turns chloross while CK
plants all show the symptorn for ten days. RT-PCR and Real-time PCR are also used to detect. The result
showsthat 11.34 % of SCMV CPisleft inthe pre-inoculated maize 50 dayslater ,which indicates that maize

dwarf mosaic disease can be alleviated through this method.

Key words: TEV ;SCMV ;maize dwarf mosaic disease;real-time PCR detection
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etch virus, TEV) ,

1
1.1
19,
SCMV ,TEV
:M-MLV dNTP
(Promega ) ,RNase (TOYOBO
) , Premix Ex Tag™ (TaKaRa
) , Tag DNA ( ) ,DL-
2000 DNA Marker ( TaKaRa ) ,BIO-
RAD PCR ( ) , TL998A
PCR ( )
1.2 TEV
19,
, ABCDA4 ,
3 ., 20 ,
(
100 g/L) , 5 mm x 20 mm
A TEV7d , SCMV ;
B SCMV ( ):C TEV ;D
( )
, 50
d 30
SPSS 10.0
1.3 SCMV RT-PCR
1.3.1 GenBank
SCMV (cP) :
, :5-GGAGAATTCACACCAT-
CAACTG3 Y
M4, :5-GTTTTCCCAGTCACGAC3
1.3.2 RNA SCMV CP
RT-PCR 1
RNA , cDNA
RT-PCR PCR :cDNA

2L ,10M mol/L 1yL, 10 x Taq
buffer(Mg®*free) 2.54 L ,25 mmol/L MgCl. 2u L ,
10 mmol/L dNTP 2.5uL , Tag DNA 0.2

ML, 23.6ML, 25pL 194
3 min;9% 1 min,50 1 min,72 1
min ,35 ;72 10 min PCR 10
g/L ( 0.5 g/mL EB) 1x TAE
) 3L,
cDNA
, SCMV
cDNA
1.4 SCMV CP PCR
1.4.1 SCMV CP
: 5-CATGCCAAGAT-
ACGGTCTTCAG3 , 5-CTGGTGT-
GCGCGAAGTCAT-3 ; . B-

A GAAATCGAAA GCATACCGCCCTAACGCT -3 ,5
FAM 3 TAMRA 18sRNA
5-ATGATAACTCGACGCGATCCC -3,
5-CTTGGATGTGGTAGCCGTTT-3 ;
:5-ACCGCCCGTCGCTCCTACCG3

1.4.2 Rea-time PCR

(A ) (B ) cDNA
, 25U L :Premix Ex Taq™ (2x)
12.5pL ,10 M mol/L 0.5uL,10
M mol/ L 0.5uL ,cDNA 2UL,
ddH20 9 L ,
PCR PCR ,
195 10 s;95 55,60 20 s,45
18sRNA ,
, 18sRNA
PCR
p-hact  [56] ' Ct
2
2.1 TEV
, TEV SC-
MV , ;
10d 13.8%
( 1, 30d
) 44d
100% (
2) , TEV SCMV
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1 2
SCMV SCMV
TEV SCMV TEV SCMV
Fig.1 Comparison of growth between plants without Fig.2 Symptomsof maize leaves
pre-inoculation and pre-inoculated plants Left isthe ledf inoculated by SCMV ;
Left isplantsinoculated by SCMV ; Right is the leaf inoculated by TEV and then by SCMV
Right is plantsinoculated by TEV ,and then by SCMV
1
Table 1 Biological index of different treatments
/cm /cm /cm ! %
Treat ment Led length Leaf width Plant height Di sease incidence Disease index
A 45.3+2.59 a 3.11+0.14 a 49.0+4.73 a 13.8 17.3
B 30.3+1.90 b 2.05+0.55 b 37.9+5.25 b 100 96.5
C 45.8+2.01 a 3.10+0.11 a 48.6+4.82 a 0 -
D 45.9+2.00 a 3.13+0.12 a 49.3+4.70 a 0 -
(P<0.05)
Note:Different small lettersin same column indicate sgnificant difference (P<0.05) .
1 , TEV SCMV CP , SCMV
(A ) SCMV B ), , 0.113 4
(P<
M 1 2 3 4
0.05) 1 , TEV
2.0kb —»
=
2.2 SCMV CP RT-PCR 0.75 1o —
3 : SCMV 0.5kb —»
1.1kb, SCMV CP : TEV 0.25 kb —b
SCMV , 0.1 kb —»
3 SCMV CP RT-PCR
2 3 SCMV CP PCR M.DNA 1. SCMV 2. TEV
SCMV ;3. 4.
PCR Fig.3 RT-PCR analyssof the SCMV CP gene
' ' M. DL-2 000 DNA Marker ;1. Maize inoculated by SCMV :
Ct ( 4, Act . .
2. Maize that inoculated TEV and then SCMV ;3. Heathy
+ + +
8.88+0.15, (5' 83+0. 18) 3.05%0.15 maize without inoculation ;4. Double distilled water
288 , TEV
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Fig.4 Rea-time PCR detection
a. Maize inoculated by SCMV ;b. Maize inoculated by TEV and then by SCMV

1965 : [ ]
1968 71 1973 (1]

(Maize [J]. ,2003,19(2) : 159

163.

dwarf mosaic virus, M DMV) : [2] Marie-Jeanne V ,loos R ,PeyreJ et a. Differentiation of poace-

[8] ) . ]
ae potyviruses by reverse transcription-polymerase chain reac

Y tion and restriction analyss[J]. Journad of Phytopathology,
- , 2000,148(3) ,141-151.
[3] . CP HC Pro
TEV | 1ol
! ,2006.
[4] . (TomV) (cmv)
PCR SCMV CP ToMV [D].
, PCR : ,2004.
PCR [5] KennethJ L ,ThomasD S. Andyssof reative gene expresion data

usng red-time quantitative PCR and the 2 CT method[J]. Meth-
0ds,2001 ,25 :402-408.

! Taq [6] Niesters H G M. Epstein-Barr virus (EBV) reactivationis a
) ’ frequent event ater allogeneic stem cell transplantation[J].
Methods ,2001 ,25:419-429.

(9]

[71] : : [J1.
,2000 ,28(1) :86-91.

[8] ) ) . [J1.

! PCR H ,2002 ,29(5) :77-81.

, [9] Ales T ,Michad W P,AndreaD. Tissue gpecific expresson pat-
(1 tern of bovine prion gene: quantification usng rea-time RT-

, , PCR[J]. Molecular and Cellular Probes,2003,17 :5-10.

[12-16] [10] , , ,
' 1. ,2000,23(2) :71-
! 73.
s North- [11] ,

ern Blot [J]. 11994 ,10(2) :164-171.



11

119

[12] , . [3]. [15] Goodwin J,Chapman K,Swaney S,et a. Genetic and bio-
,1998(2) :51-53. chemical dissection of transgenic RNA-mediated virus resst-
[13] . RNA ance[J]. Plant Cell ,1996 ,8(1) :95105.
[J37]. ,2004 ,2(3) :429-435. [16] Ratdiff F,MartinrHemandez A M ,Baulcombe D C. Tobacco
[14] Wang Ming-Bo,Peter M W. Application of gene slencing in rattle virus as a vector for anayss of gene function by slen-
plants[J]. Current Opinionin Plant Biology ,2001 ,5:146-150. cing[J]. Plant ,2001 ,25(2) :237-245.
( 114 )
[ ] ,1994.
[1] ) [M]. [7] . [M].
,1990:343-344. 1988:7277.
(2] ' ' [31. [8] ) [M]. ,1998 :152-
1981,18(2) :6-7. 154.
[3] . [D]. [9] , ) .
2003. [J1. 2005 ,21(11) :301-303.
[4] , , o [10] . ( ) [M].
[J]. ,2005 ,7(1) :85-87. ,2001:51-52.
[5] . , o [11] Humberto R B ,Daise L ,Rodrigo V A ,et a. Sarisan from
[J]. 11999 ,13(3) :3-5. leaves of piper affinis hispidinervum C.DC (long pepper) [J].
[6] ) [M]. Flavour and Fragrance Journal ,2001,16(2) :113-115.
( )
NRR
, El sevier (Sngapore) Pte Ltd. ,
D ) CN 11-5422/ R ,ISSN 1673-5374
132 25
(1200150 ) NRR ;
o Hsevier ScienceDirect OnSte(SDOY) ( 1 )
o (CA)
o / (EM)
o (10)
o ( )
o (CsCD)
[}
NRR 2008 12

:§zs100 @163. com
. +86 024 23394178

. +86 024 23381085

15/

:8-585

:§zs101 @163.com §zs102 @L63.com
: 1234 110004
WWW. §zsyj.com.



