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Resistance monitoring and target gene cloning of Bemisia tabaci
Q-biotype from Jiangsu Province
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Abstract The levels of resistance in three field populations of the Bemisia tabaci Q-biotype from Yangzhou Dongtai
and Wuxi in Jiangsu Province to five representative insecticides were determined using the leaf dipping method. The
result show that these three populations had low to moderate levels of resistance to cypermethrin and imidacloprid but
remain largely susceptible to abamectin compared to a relatively susceptible population. Two fragments of the B. tabaci
acetylcholinesterase enzyme acel and para-type voltage gated sodium channel gene with respective lengths of 287 bp
and 184 bp were amplified by PCR. Sequence analysis suggested the presence of the F331W mutation in
acetylcholinesterase acel and 19251 and T929V mutations in the sodium channel gene mutations associated with

resistance to organophosphate and pyrethroid insecticides respectively.
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Host- Date of
Population  Location Biotype
plant collection
Y7 2009. 7 0
Yangzhou Gerbera
WX 2009.7 Q
Wuxi Cucumber
(Elbert and Nauen 2000; Kady and Devine
2003; 2005 ; Roditakis et al. 2005; DT . . 2009.9 Q
Dongtai Capsicum
2007) .
N BJ 2000. 8 B
Beijing Cabbage
S— N

(Byrne et al. 2000; 2004 ;
2005 ; Wang and Wu 2007 ; Alon et al.
2008 ; Karunker et al. 2008 ; Tsagkarakou et al.

2009; Wang et al. 2009) . N
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10% Imidacloprid (
);1.8% Abamectin

o The letters of population are same

for Table 2.

1.3
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N 22 c¢cm
10 s
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1.4.1 DNA DNA
(2010) .
30 pL
(1% SDS 500 mmol/L Tris-HCI 20 mmol/
L NaCI 1mmol/L EDTA 200 mg/mL K)
56C 2 ~3
h 95C 10 min
K -20%C
o 2
DNA.
1.4.2 PCR Tsagkarakou
(2009)
acel BtAcHELF1 (5" -

TAGGGATCTGCGACTTCCC -3")
BtAcHEIR1 (5" - GTTCAGCCAGTCCG
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TGTACT -3") . 5 (
BtKdr¥1 (5" = GCCAAATCCTGGCCAACT - 1. 1 B
3" BtkdrRIntrl (5" - LCs, .
GAGACAAAAGTCCTGTAGC -3") . 25uL PCR 5.28.6.68  17.59
:17.5 pLddH,0;2.5kL10 x raction 5.10.42.50 31.60
buffer;2 pL 25 mmol/L MgCl,;0.5 pL 10mmol/L o 3
dNTP;0.5 wL10 pmol/ L / ;1 wL 10 LCs, 0.0073 ~0.020 mg/L.  50.18 ~
x Taq DNA ;1L gDNA . PCR 116. 50mg/L.
94C 5 min;94C 30 s 60 ~51C (LC,, 336.28 mg/L)
( 1°C) 30 s 72°C 30 s Q LC,,
10 ;94%C 30 s 50°C 30 s 72°C 571.78 ~1 066.99 mg/L
30 s 25 ;72C 10 min. PCR 1.70 ~3.17
pGEM-T vector 2.2
PCR 287 bp Q
acel (
s . Q
acel Alon  (2008)
2.1 SUD-S
3 (GenBank EF675188) 139 140
Q . . T C G
5

Table 2 Resistance in field populations of Q type B. tabaci to five insecticides

(£SE) 95%
LC,,(mg/L)
Populations Insectcides Slope( + SE) 95% FL RF
Dichlorvos 1.13( £0. 055) 336.28 262. 86 ~430.23

Carbosulfan 1.12( 0. 10) 441.27 332.36 ~585. 88 -

BJ Cypermethrin 1.27 ( £0.048) 137.21 110. 36 ~ 170. 59 -

Imidacloprid 1.12( £0.08) 8.72 6.40 ~11. 89 -

Abamectin 2.16( 0. 14) 0.12 0.10 ~0. 14 -
Dichlorvos 1.18( £0.25) 571.78 411.86 ~977.74 1.70
Carbosulfan 1.23( +£0.19) 116. 50 85.56 ~156.34 0.26
YZ Cypermethrin 0.93( +£0.21) 724. 66 510.08 ~1034. 4 5.28
Imidacloprid 1.39( £0.33) 44.48 31.69 ~70. 54 5.10
Abamectin 1.65( £0.19) 0.0073 0. 0057 ~0. 0091 0.06
Dichlorvos 1.23( £0.18) 1066. 99 780.9 ~1727.58 3.17
Carbosulfan 0.63( 0. 14) 54.31 31.20 ~153.04 0.12
WX Cypermethrin 1.06( £0. 14) 916.73 699. 64 ~ 1265. 08 6. 68
Imidacloprid 0.94( £0.12) 371. 36 246.48 ~721.50 42.50
Abamectin 3.02( +0.38) 0.015 0. 0068 ~0. 0221 0.13
Dichlorvos 1.47( +£0.27) 574.13 409. 14755. 60 1.71
Carbosulfan 1.01( £0.20) 50. 18 24.10 ~76. 10 0.11
DT Cypermethrin 2.11( +0.30) 2413.93 1902. 67 ~2995.53 17.59
Imidacloprid 1.15( £0.29) 275.41 183.59 ~406. 41 31.60
Abamectin 1.31( +£0.22) 0. 020 0.0126 ~0. 0276 0.17
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1 TAGGGATCTGCGACTTCCCGTTCGTGCCGGTCGTGGACGGCTCCTTCCTGGACGAGATGCCGTCCAAGTCCCTGG
G I CDFPFVPVVDGSF FLDEMPSI KT STL -

76 CGACGAAGAACTTCAAGAAGACCAACATCCTCATGGGGAGCAACACGGAGGAGGGGAACTACTGGATCATGTACT

ATKNFIE KIKTNILMGSNTEEGNYWIMY -
151 ACCTGACGGACCTCTTCCGGAAGGAGGAGAACATCCACGTCTCCCGCGACCAGTTCATCCAGGCGGTGTCCGAGC

YLTDLFRIEKEENTIHYVSRDA QFTI®QAVSE -
226 TCAACCCGTACAACTTCATCGTGCGGCGCGCCATCATCTTCGAGTACACGGACTGGCTGAAC

LNPYNFIVRRAITIFETYTUDWLN

1 Q

Fig.1 Nucleotide and deduced amino acid sequences of the acetylcholinesterase gene

fragment amplified from field populations of B. tabaci Q-biotype.

The resistance-associated mutation is in bold face.

1 GCCAAATCCTGGCCAACTTTGAATCTGTTGATTTCAATCATGGGCCGAACAGTTGGGGCCATAGGAAATTTGGTT
AAKSWPTLNLLTISIMGRTUVGATIGNTLY

76 TTTGTTTTGTGTATCATTATTTTCATTTTTGCTGTGATGGGAATGCAACTATTCGGGAAGAATTATACAggtatg
FvLCITITIFTIFAVMGMAQLTFGE KNYT

151 atgttcagtcccccagetacaggacttttgtete

2 Q
Fig.2 Nucleotide and deduced amino acid sequences of the sodium channel gene

fragment amplified from field populations of B. tabaci Q-biotype

The resistance-associated mutation is in bold face.
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