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Rapid Detection of Cucumber green mottle mosaic virus by RT — PCR
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Abstract: In this study specific primers were designed based on the sequence of movement protein gene

a rapid and effective method for cucumber green mottle mosaic virus detection was established. The established
detection system amplified band with expected size of 591 bp in infected leaves but the other 9 viruses of To-
bamovirus were not. The method which can also detect CGMMV in seeds is rapid accurate and sensitive
providing a reliable technical support for entry — exit inspection and quarantine and safety of agricultural pro—
duction.
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1.1

1
Tab.1 Viruses for detection of RT - PCR

Slavokhotova

Chinese name Scientific name

Source

Tomato mosaic virus( ToMV)
Odontoglossum ringspot virus( ORSV)
Papaya ringspot virus( PRSV)
Kyuri Kuyri green mottle mosaic virus( KGMMYV)
Zucchini green mottle mosaic virus( ZGMMV)
Tobacco mosaic virus( TMV)
2 Watermelon mosaic virus( WMV —2)
Pepper mild motile virus( PMMV)
Ribgrass mosaic virus( RMV)
Wheat soil — borne mosaic virus( WSBMV)
Cucumber green mottle mosaic virus
(CGMMV - GZ)
( CGMMV - GX)
( CGMMV - AD)
( CGMMV - AG)
1 Cucumber seeds 1 CGMMYV - Cul
Seeds carrying the virus 2Cucumber seeds 2 CGMMYV - Cu2
Pumpkin seeds CGMMYV - Pu
Squash seeds CGMMYV - Sq

Adgen

Agdia

1.2
: RNA ( TAKARA Code: D9108A) .dNTP .

PCR  ( C1000™ Thermal Cycler BIO — RAD USA) ; ( PowerPac™ basic BIO -

RAD USA) ; ( Gel Dox XR BIO - RAD USA) .

1.3 RT-PCR
1.3.1 CGMMV  MP

GenBank

DNAStar PrimerSelect o 15— CACCTTTATGTCACATTGTTG -3



1 :RT -PCR
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15 = GTGATCGGATTGTAAGCCATC -3~

1.3.2 RNA

RNA RNA 60 pL DEPC

1.3.3 RT-PCR (1)
cDNA 0.2 mL PCR

MMV =R (10 wmol/L) 2 L

85 °C 5s 16 °C 30 s

(2) .

0.1¢g

0.5 pL  ddH,0
—4 .

: 10 xPCR Buffer 2.5 pL. ANTP 2 pL MMV -F 1 pL MMV -R 1 pL Tag
95 °C 4 min;

cDNA
50 s

3 pL ddH, 0 25 pL.
72 °C 2 min 35 X
(3) MP o

72 °C 10 min.

(4) PCR . 10 pL p=1.5%

2.1 CGMMV
1 ™V 9 - WSBMV
1 : 11 I 2 3 4 5 6
CGMMV

. +Adgen

CGMMV 4
7 8 9 10
- 14

Agdia 4
591 bp ;
1-10 ™V

WSBMV

M: 100 bp DNA marker; 1 —10:
Kyuri

2.2 +Adgen.Agdia

ddH,0
¢DNA.
: Total RNA 2.5 uL 5

cDNA

591 pb.

-20 C o
MMV - R

2 L dNTP 1 pl
:37 °C 15 min

RNA
10 pL.
PCR

(5U/pl)2.5U

95 °C 1 min 55 C

PCR

I 12 13 14 15 M

=—— 600 bp
I " 500 bp

591 bp

;11 - 14:
; 15:

Lane M: 100 bp DNA ladder marker; Lane 1 —10: ToMV ORSV PRSV KGMMV
ZGMMV TMV WMV -2 PMMV RMV WSBMV; Lane 11 - 14: CGMMV - GZ

CGMMV N
1
Fig. 1

( 2

591 bp

14
- Lee

MV CPp

. . _
“cucurbit — virus chip

CGMMV - GX CGMMV - AD CGMMYV - AG; 15: Negative control.

RT — PCR results for primer specifical detection

CGM-
( ¢cDNA chip technology)

" ( Magnetic Nano
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Particles MNP)  RT - PCR
RNA
MNP - RT - PCR

RT-PCR 10
; Chen 10 CGMMV 600 bp
3
PCR CGMMYV X 500 bp
o 591 bp
Cp
CGMMV
M: 100 bp DNA marker; 1 -4: -1 -2
;o ; CK: o
° Lane M 100 bp DNA ladder marker; Lane 1 —4: CGMMV -
Cul CGMMV - Cu2 CGMMV -Sq CGMMV - Pu; +: Positive
™V CCMMV control; CK: Negative control.
o 2 CGMMV RT - PCR
Fig.2 RT - PCR results for detection of Cucumber green
RT - PCR mottle mosaic virus in infected seeds
1. CGMMV MP ( CGMMV - GZ.CGMMYV - AD
CGMMV -AG) 3 MP 795 bp. GenBank T™MV
MP CGMMV T™MV °
MP 0
2. T™V  CGMMV 9 ( Furovirus)
( WSBMYV) , 4 CGMMV RT - PCR
CGMMV 4 10
3. ( ) 591 bp
CGMMV
ELISA RT - PCR
CGMMV  MP

1 Aniworth G C. Mosaic disease of cucumber J . Ann Appl Biol 1935 22:55 -67.

2 KimSM LeeJM Yim KO etal. Nucleotide sequences of two Korean isolates of Cucumber green mottle mosaic virus J .

Mol Cells 2003 16( 3) :407 —412.

Suehiro N. A simplied method for obtaining plant viral RNA for RT = PCR ] . Journal of Virological Methods 2005 125:67 —73.

Hollings M Komuro Y Tochihara H. Cucumber green mottle mosaic virus CMI1/AAB descriptions of plant viruses J . Associ-
ation of Applied Biologicts 1975:154.

5 Choi G Choi G S. Occurrence of two tobamovirus diseases in cucurbits and control measures in Korea J . Plant Pathology

Journal 2001 17(5) : 243 - 248.
6 . : J. 2007 21(2):94 -96.

AW



3 Penafiel S R. Determination of plant species for fuel breaks J . Sylvatrop 1984 12(9) :21 -23.

4 Dickinson K J M Kirkpatrick J B. The flammability and energy content of some important plant species and fuel components
in the forests of southerstern Tasmania J .J Biogeography 1985 2( 12) : 121 —134.

5 Wilgen B W. The role of vegetation structure and fuel chemistry in excluding fire from forest patches in the fiew prone fynbos

shrub lands of South Africa J . Journal of Ecology Oxford 1990 78( 1) :210 —222.

6 .37 J. 1995 31(2): 42 -51.
J. 1997 12(4) :24 - 30.
J. 1999 19(3):
176 - 181.
9 . J. 2000 9(2):2 -6.
10 . J . 2000 22(5):138 - 142.
11 . 7 J. 2000 15(1):40 —42.
12 . J. 2001 23(5) :43 -47.
13 . J. 2003 12(2) : 74 -78.
14 ) . 2008 36( 1) : 28 - 30.
15 ) 8 J. 2008 44(5) :90 - 95.
16 . 25 J . 2009 26
(3): 351 -357.
17 . J. 2009 31( 1) : 1097 - 1103.
18 . Fuzzy J. 1995 12(2) :17 =20
19 . J. 2001 29(4):16 -17.
20 . . 2002(2) 112 - 14
21 ) J . 2006 23(4) : 17 - 18.
22 ) . 2007 24(5):21 -22.
23 ) M. 2002: 30 - 35.
24 ) J. 2008 30(5) : 845 — 849.
25 . M. 2005:79 - 80.
46 )
7 . S . 2007.
8 . J . 2010 23(5) :52.

9 Varveri C Vassilakos N Bem F. Characterization and detection of Cucumber green mottle mosaic virus in Greece J . Phyto—
parasitica 2002 30(5) :493 —-501.

10 . J. 2007 22(2) :32 - 34.

11 Shim CK Han KS LeeJ H et al. Isolation and characterization of watermelon isolate of Cucumber green motile mosaic virus
(CGMMV -HY1) from watermelon plants with severe mottle mosaic symptoms J .Plant Pathology 2005 2(2):167 —171.

12 Yoon J Y Choi GS Choi S K et al. molecular and biological diversities of Cucumber green mottle mosaic virus from cucur—
bitaceous crops in Korea ] . Phytopathology 2008 156:408 —412.

13 Slavokhotova A A Andreeva E N Shijan A N et al. Specifics of the coat protein gene in russian strains of the Cucumber
green mottle mosaic virus J . Russian Journal of Genetics 2007 43( 11):1221 -1226.

14 Lee G P Min B E Kim C S et al. Plant virus ¢cDNA chip hybridization for detection and differentiation of four cucurbit — in—
fecting tobamoviruses J . Virological Methods 2003 110:19 -24.

15 . MNP - RT - PCR J. 2008 38(4):
436 —440.

16 Chen HY Zhao W] Gu QS et al. Real time TagMan RT — PCR assay for the detection of Cucumber green mottle mosaic
virus ] . Virological methods 2008 149:326 —329.



