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Detection of Cotton leaf curl Multan virus in the adult body of the whitefly

Bemisia tabaci using LAMP technique

CHEN Ting QI GuoJun ZHAO Rui HE ZiFu LU Li-Hua" ( Guangdong Provincial Key Laboratory
of High Technology for Plant Protection Plant Protection Research Institute Guangdong Academy of
Agricultural Sciences Guangzhou 510640 China)

Abstract: Cotton leaf curl Multan virus ( CLCuMuV)  transmitting by the silver leaf whitefly complex of
Bemisia tabaci has caused cotton curve leaf disease in the regions of Pakistan and India since 1997. The
infested Hibiscus rose-sinensis and other host plants in the Hibisceae tribe of the family Malvaceae were
found in the region of South China. The disease was predicted to pose potential threat to cotton production
in China once the whitefly complex as its vector disperse more widely. It is important and necessary to
develop a quick practicable tool for detecting CLCuMuV presence in the whitefly body to efficiently prevent
the virus from spread. Based on the conservative sequence of CLCuMuV 4 primers specific to CLCuMuV
were designed and used in detection of the Begomovirus in a body of whitefly adult using Loop-Mediated
Isothermal Amplification ( LAMP) . The reaction system for CLCuMuV detection in the infested whitely body
was set up and optimized. The LAMP technique was used to determine CLCuMuV incident in a whitefly
body within a short time of 29 min and the turbidity and green color could be oserved as indicators for
CLCuMuV present in the whitefly body. The consequences showed the tool is of specific and sensitive for
CLCuMuV detection in the whitefly.
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Table 1 The primers designed for LAMP of CLCuMuV in the adult body of Bemisia tabaci

Primer

Sequence

F3
B3
FIP
BIP

5"-GAAAACACTTGTGCAGTCC3~
5"-AGAGTAGATCTTGAATGCGG-3~
5’-GCCACTTCAACCGTCCATTCATAGTTGAACTGGATTCGGATC3~

5"-CCTCCCAGATATATGCGCCATTCATCAACTGCCACAACCATG3”

1.3 7 L 34.2 ng/pL-
1 DP304-03 DNA 45.6 ng/pL. 57 ng/pL. 68.4 ng/pLl. 79.8 ng/pL
LAMP PCR o
1.4 LAMP 2
1.4.1 LAMP
SLP204 Loopamp DNA 2.1 CLCuMV LAMP
LAMP 25 pL CLCuMuV 1 DNA
: 12.5 uL  Bst 1 pL LAMP 61C.
40 pmol/pL FIP 1 pL 40 pmol/pL BIP 63C. 65C 67C ( 1A).
1 wL 5 pmol/pL F3 1 pL 5 pmol/pL 4
B3 1 uL DNA 11.4 ng/pL) 65°C LAMP 29 min
1.5 pL. Loopamp FD I pLo 60 min
LAMP (D 0.6 ( 1A), 4
65C
LA-320C 3
- (2) ( 1B) .
LAMP 1 pL CLCuMuV  LAMP 65C.
Loopamp FD 2.2 CLCuMuV  LAMP
o 2 CLCuMuV CLCuMuV
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60 mino LAMP 65 C. 60 min.
60 min 3 DNA
o CLCuMuV
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) 1 CLCuMuV CLCuMuV
FIP. BIP. F3 B3 ToLCTWV
LAMP BC o ( 2B),
1 L Loopamp FD CLCuMuV
LAMP FIP. BIP. F3 B3
1.4.4 LAMP CLCuMuV CLCuMuV  LAMP
CLCuMuV 1 DNA CLCuMuV o

11.4 ng/pL

3 pLy 4 pLy 5 pLs 6 pL
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1 CLCuMuV  LAMP
The temperature optimization for LAMP of CLCuMuV in a body of the whitefly adult
. B

Fig. 1
A

o Note: A Amplification curve; B Visual inspection.

2 CLCuMuV CLCuMuV. ToLCTWV LAMP
Fig. 2 CLCuMuV - specific LAMP of CLCuMuV ToLCTWYV in the body of whitefly adult
A ; B ;o1 CLCuMuV DNA; 2 ToLCTWV DNA; 3
DNA: 4 o Note: A Amplification curve; B Visual inspection; 1 DNA of a whitefly feeding CLCuMuV; 2 DNA
of a whitefly feeding TOLCTWV; 3 DNA of a healthy whitefly; 4 No DNA template.

2.3 CLCuMuV  LAMP 3ple 4 pLy 5 ple 6 pL 7 uL DNA
1 CLCuMuV DNA PCR 492 bp
3puls 4pls Sple 6 pl 7 pl ( 30) CLCuMV
LAMP PCR ( 3A. B. o DNA
C) . 5 LAMP 6ul 7 pL LAMP PCR .
DNA LAMP
3A) 27 min ;60 min 3
LAMP 0. 67 0.57
LAMP 60 min 6 pul 7 ul
( 3B).5uL N ( Dinh et al
2011, 2011, 2013)
CLCuMuV-LAMP 68.4 ng/pLo (
3pLe 4 ple 5ple 6 ul 7 pLDNA  2013; 2014)
CLCuMV PCR ( 2013) .



LAMP 569

3 LAMP PCR CLCuMuV
Fig. 3 Comparison of sensitivity for CLCuMV detection in a whitefly body using LAMP and PCR
A ; B ; C PCR ; M DI2000 DNA marker; 1 -5 7 pL. 6 pL. 5 pL. 4
pLs 3 pL CLCuMuV DNA 6 DNA o Note: A Amplification curve; B Visual
inspection; C  Agarose gel electrophoresis of PCR products; M DL2000 DNA marker; 1 -5: 7 pL. 6 pL. 5 pL
4 pL and 3 L DNA of a whitefly feeding CLCuMV; 6 No DNA template.
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