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Diagnosis of the deformed wing cell virus ( DWV) by loop-mediated

isothermal amplification

ZHUANG Mingdiang' NIU Qing-Sheng' CHEN Dong-Hai' WANG Zhi' LI Zhi-Yong' LIANG Qin™"
( 1. Apiculture Science Institute of Jilin Province Jilin 132108 China; 2. Fujian Agriculture and Forestry
University Fuzhou 350002 China)

Abstract: The objective of this study is to establish a simple fast and accurate method to deformed wing
virus ( DWV) in clinical by using loop-mediated isothermal amplification ( LAMP)  which provides an
experimental proof for controlling the disease. Four primers were designed based on six conserved regions of
gene sequence on DWV and were used for exploring the optimal LAMP amplification conditions. And the
LAMP amplification result was compared conventional PCR ( polymerase chain reaction) method. The
established LAMP could detect as low as 0. 89 pg DNA which was 100 times sensitive than PCR method.
Clinical result showed LAMP could be used to detect DWV whatever in Italian bee ( Apis mellifera ligustica)
or in Chinese bee ( A. cerana cerana) and the real positive detected ratio was 20% higher than PCR
tested. The established LAMP was practical valuable for detecting and controlling the DWV in honeybee
keeping.
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1 LAMP
Table 1 Primers used for LAMP

Primer (5" -3°) Primer sequence G+C (%)
DWV¥3 TCAATTATCAACGACACAGTT 33.3
DWV-B3 TCAGCATTAAGTCGTGCA 44. 4
DWV¥TP ACAGGCAAACAAGTATCTTTCAAACAGGAAAAAGGGAATAAAACCTC 36.2
DWV-BIP AAGTCCGGTACAGTTTACCATACCTCGATAGGATGCCATAAAGTC 44. 4

800 mL, 0.2 mL 30 s 60 min. 75 min o 1.5%
3 min., 10000 rpm 4°C 10 min
600 mL o 0.5 mL o
10 min. 10000 rpm 1.3.4.2 LAMP
4°C 10 min o
-20C 1 mL 75% o N
7500 rpm 4°C 5 min, 1:2. 1:3. 1:4, 1:5, 1:6, 1:7
5 min. 20 -50 pL LAMP
-80°C o 1. 5%
Promega cDNA o
20 pL MgCl,+ 5 x buffer. Inhibitor. 1.3.4.3 LAMP Betaine
+ Transcriptaste. PCR Nucleotide Mix,
42°C 15 min 70°C 15 min 0. 0.4 mmol/L. 0.6 mmol/L. 0.8 mmol/L.
o c¢cDNA LAMP o 1 mmol/L. 1.2 mmol/L. 1.6 mmol/L. 2.0 mmol/L
1.3.3 LAMP LAMP
25 wLLAMP ( 2):
5 LAMP Betaine o
Table 2 The detection system of LAMP for DWV 1.3.4.4  LAMP Mg30,
Betaine

Element ( L) Amount

10 x Thermopol Buffer 2.5
ANTP (10 mm/1) L0
Bst DNA Polymerase (8000 U/mL) 1.0
Betaine (10 mm/L) 2.0
MgSO, (100 mm/L) 2.0
FIP BIP (40 mm/L) 0.5
B3 F3 (10 mm/L) 0.5

Template 1.0
ddH,0 25

1.3.4 DWV LAMP
1.3.4.1 LAMP

LAMP
61°C. 62°C. 63°C. 64C. 65C
. DWV - LAMP

30 mins 45 min.

DWV LAMP Mg * 0+ 2 mmol/L.
4 mmol/L. 6 mmol/L. 10 mmol/L. 18 mmol/L

LAMP
MgSO, o
1.3.5 LAMP
RNA
10 o DWV
LAMP PCR o
1.3.6 LAMP
LAMP BQCV. SBV.
DWV 1 uL
LAMP
LAMP
LAMP o
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Fig. 1 The optimization of LAMP for DWV
: M DNA 7 A 1-5 61C. 62°C. 63°C. 64°C, 65C; B 1-3

30 min. 45 min. 60 min. 75 min; C 1-6 DWV-LAMP 1:2, 1:3, 1:4, 1:5, 1:6., 1:7; D
1-8 0. 0.4 mmol/L. 0.6 mmol/L. 0.8 mmol/L. 1.0 mmol/L. 1.2 mmol/L. 1.6 mmol/L.
2.0 mmol/L; E 1-6 Mg’ 0. 2 mmol/L. 4 mmol/L. 6 mmol/L. 10 mmol/L. 18 mmol/L. Note: M DNA

marker; A Lane 1 -5 temperature 61°C 62°C 63°C 64°C 65°C; B Lane 1 —3 time 30 min 45 min 60 min 75 min; C
Lane 1 -6 ratio of the internal to the external primers form 1:2 to 1:7; D Lane 1 — 8 Betaine: 0 0.4 mmol/L 0.6 mmol/L
0.8 mmol/L 1.0 mmol/L 1.2 mmol/L 1.6 mmol/L 2.0 mmol/L; E Lane 1 -6 Mg’*: 0 2 mmol/L 4 mmol/L 6 mmol/L
10 mmol/L 18 mmol/L.
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1.5% DWV LAMP PCR
216 bp DWV
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Fig. 2 The sensitivity comparison of LAMP and PCR
© M DNA ;A 10 DWWV LAMP 1 -7 8.9 ng.
0.89 ng: 89 pg. 8.9 pg. 0.89 pg. 89 fg. 8.9 fg;, B 10 DWV PCR 1-

7 8.9 ng. 0.89 ng. 89 pg. 8.9 pg. 0.89 pg. 89 fg. 8.9 fg. Note: M DNA marker; A Agarose gel electrophoresis
of LAMP products using 10fold dilution DWV 1 -7 8.9 ng 0.89 ng 89 pg 8.9 pg 0.89 pg 89 fg 8.9 fg;, B
Agarose gel electrophoresis of PCR products using 10-fold dilution DWV 1 -7 8.9 ng 0.89 ng 89 pg 8.9 pg
0.89 pg 89 fg 8.9 fg

3 LAMP PCR

2.4 DWV-LAMP Table 3 Results of LAMP and PCR for clinical samples
DWV-LAMP
DWV  ¢DNA .
Positive
BQCV. SBV  c¢DNA Variety Methods ~ Samples
counts
( 34 DWV
LAMP 20 11
BQCV. SBV . . o
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2.5
20 LAMP 3
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Fig. 3 LAMP specific amplified products of DWV
. M DNA . A DWV-LAMP 1 D2 ;
3 4 . B 1 ;2 73
;4 o Note: M DNA marker; A LAMP specific amplified products of DWV: 1 DWV deformed wing
virus; 2 BQCV  black queen bee viruses; 3 SBV  sacbrood virus; 4 Negative control; B the visual observation of
specific amplified products of BQCV: 1 DWV deformed wing virus; 2 BQCV black queen bee viruses; 3 SBV
sacbrood virus; 4 Negative control.
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