Chinese Journal of Applied Entomology 2015, 52(2): 510-518.  DOI: 10.7679/j.issn.2095-1353.2015.059

B X B A S AR A 1 BY PASA [RiE
WM ARZEIENE

T BT ORKAKE REE B X Iobm

100081

# £ [B®] Tetranychus urticae Koch

PCR PCR amplification of specific alleles PASA

[5%]
11IS6 DNA PASA
F15381 [&R]
LCso 1982.6 mg/L 2 767.4 mg/L
6.0 8.4 PASA F15381

10.0% 50.0% 53.3% [&ig]
PASA
P34 PCR

Establishment and application of the PASA technique of resistance
detection to bifenthrin resistance in Tetranychus urticae Koch
(Acari: Tetranychidae)

WANG Ling~ ZHANG You-Jun WU Qing-Jun XIE Wen WANG Shao-Li

(Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract [Objectives] The two spotted spider mite, Tetranychus urticae Koch, is an important agricultural pest. Pesticide
resistance seriously impairs the ability to control this pest. We developed a PCR amplification of specific alleles (PASA)
technique in order to detect resistance of 7. urticae to pyrethroids. [Methods] The toxicities of bifenthrin to different 7.
urticae populations were determined using the slide-dip method. The DNA fragment in IIIS6 of the para-type sodium channel
protein of 7. urticae was cloned. A PASA technique was developed based on the point mutation of F15381 and was used to
measure the point mutation frequencies of different 7. urticae populations. [Results] Compared to a relatively susceptible
strain, field populations collected from Tongxian, Beijing and Sanya, Hainan exhibited resistance to bifenthrin with the LCs
values of 1 982.6 mg/L and 2 767.4 mg/L, which are 6.0- and 8.4-fold respectively, higher than that of the susceptible strain.
PASA genotyping results indicate that the F15381 mutation frequency was 10.0% in heterozygotes in the susceptible strain,
whereas mutation frequencies as high as 50.0% and 53.3% were found in the Beijing and Hainan populations, respectively.

[Conclusion] The PASA technique can be used to detect gene mutations in wild populations of 7. urticae that are indicative
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of resistance to bifenthrin.
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Table 1 Resistance bioassay on female adults of Tetranychus urticae to bifenthrin

+ LCsy (mg/L) (95% )
Population Slope (= SE) LCso(mg/L) (95% CI) Resistance ratio
Relative susceptible strain 2.2 (x0.1) 330.3 (269.8-400.2) 1.0
Tongxian, Beijing 2.6 (£0.2) 1 982.6 (1 384.8-2 693.5) 6.0
Sanya, Hainan 3.1(£0.2) 2767.4(2161.6-3 453.4) 8.4
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kdr-Fw
R1.seq [AAGTGGCAACATTCAAAGGTTIGGACAATTATTATGGACCATGCAATTGATTCACGTGAGTCCATCAACAACCAGTTTATGAAAATAGTATTCTGATGTAC 100
R2.seq  AAGTGGCAACATTCAAAGGTTGGACAATTATTATGGACCATGCAATTGATTCACGTGAGTCCATCAACAACCAGTTTATGAAAATAGTATTCTGATGTAC 100
R3.seq  AAGTGGCAACATTCAAAGGTTGGACAATTATTATGGACCATGCAATTGATTCACGTGAGTCCATCAACAACCAGTTTATGAAAATAGTATTCTGATGTAC 100
Sl.seq  AAGTGGCAACATTCAAAGGTTGGACAATTATTATGGACCATGCAATTGATTCACGTGAGTCCATCAACAACCAGTTTATGAAAATAGTATTCTGATGTAC 100
S2.seq  AAGTGGCAACATTCAAAGGTTGGACAATTATTATGGACCATGCAATTGATTCACGTGAGTCCATCAACAACCAGTTTATGAAAATAGTATTCTGATGTAC 100
S3.seq  AAGTGGCAACATTCAAAGGTTGGACAATTATTATGGACCATGCAATTGATTCACGTGAGTCCATCAACAACCAGTTTATGAAAATAGTATTCTGATGTAC 100
Consensusaagtggcaacattcaaaggttifﬁpaatiiftatggaccatgcaattgattcacgtgagtccatcaaeaaccagtttatgaaaatagtattctgatgtac
- or Kar-

Rl.seq  TTATATTTCGTATTTTITCATCATTTTTGGCTCTTTTATCACACTTAACCTGTTTATTGGAGTCATTATTGATAATTTTAATGAACAAAAAAAGAAAGGAG 200
R2.seq  TTATATTTCGTATTTTTCATCATTTTTGGCTCTTTTNTCACACTTAACCTGTTTATTGGAGTCATTATTGATAATTTTAATGAACAAAAAAAGAAAGGAG 200
R3.seq  TTATATTTCGTATTTTTCATCATTTTTGGCTCTTTTTCACACTTAACCTGTTTATTGGAGTCATTATTGATAATTTTAATGAACAAAAAAAGAAAGGAG 200
Sl.seq  TTATATTTCGTATTTTTCATCATTTTTGGCTCTTTTIJTCACACTTAACCTGTTTATTGGAGTCATTATTGATAATTTTAATGAACAAAAAAAGAAAGGAG 200
S2.seq  TTATATTTCGTATTTTTCATCATTTTTGGCTCTTTTIJTCACACTTAACCTGTTTATTGGAGTCATTATTGATAATTTTAATGAACAAAAAAAGAAAGGAG 200
S3.seq  TTATATTTCGTATTTTTCATCATTTTTGGCTCTTTTIJTCACACTTAACCTGTTTATTGGAGTCATTATTGATAATTTTAATGAACAAAAAAAGAAAGGAG 200
Consensusttatatttcgtatttttcatcatttttggetetttt tcacacttaacctgtttattggagtcattattgataattttaatgaacaaaaaaagaaaggag

Rl.seq  GTGGTTCCAGGGAGATGTTGATGACGGAAGATCAAAAAAAGTATCTCAATGCTATGAAAAAGATGGGATCAAAGAAACCAATGAAAGCCATC 292
R2.seq  GTGGTTCCAGGGAGATGTTGATGACGGAAGATCAAAAAAAGTATCTCAATGCTATGAAAAAGATGGGATCAAAGAAACCAATGAAAGCCATC 292
R3.seq  GTGGTTCCAGGGAGATGTTGATGACGGAAGATCAAAAAAAGTATCTCAATGCTATGAAAAAGATGGGATCAAAGAAACCAATGAAAGCCATC 292
Sl.seq  GTGGTTCCAGGGAGATGTTGATGACGGAAGATCAAAAAAAGTATCTCAATGCTATGAAAAAGATGGGATCAAAGAAACCAATGAAAGCCATC 292
S2.seq  GTGGTTCCAGGGAGATGTTGATGACGGAAGATCAAAAAAAGTATCTCAATGCTATGAAAAAGATGGGATCAAAGAAACCAATGAAAGCCATC 292

S3.seq  GTGGTTCCAGGGAGATGTTGATGACGGAAGATCAAAAAAAGTATCTCAATGCTATGAAAAAGATGGGATCAAAGAAACCAATGAAAGCCATC| kdr-Rv 292
Consensusgtggttccagggagatgttgatgacggaagatcaaaaaaagtatctcaatgetatgaaaaagatgggatcaaagaaaccaatgaaagecate

B1 MR M kdr £2E R BAZERFY L
Fig.1 Nucleotide sequence comparisons of kdr fragments from resistant and susceptible
populations of Tetranychus urticae

RI~R3 S1~S3

292 bp

R1-R3: The fragment sequences of different individuals in the resistant population of 7. urticae; S1-S3: The fragment
sequences of different individuals in the susceptible population of 7. urticae. The nucleotide in the vertical box is the point
mutation. The sequences in the horizontal boxes are the forward and reverse primers named kdr-Fw and kdr-Rv, respectively.
The sequence underlined is the forward primer for the genotype monitoring.
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Fig. 2 Detection of F15381 mutations in resistant and susceptible populations of Tetranychus urticae

M Marker II  1~5 kdr-SF+ kdr-Rv 6~10
kdr-SF+ kdr-Rv 11~15 kdr-RF+ kdr-Rv 16~20
kdr-RF+ kdr-Rv CK 30
5

M: DNA Marker II; 1-5: Amplifications for susceptible 7. urticae strain using the susceptible specific primers of
kdr-SF+kdr-Rv; 6-10: Amplifications for resistant 7. urticae using the susceptible specific primers of kdr-SF+ kdr-Rv;
11-15: Amplifications for susceptible 7. urticae strain using the resistant specific primers of kdr-RF+ kdr-Rv;

16-20: Amplifications for resistant 7. urticae using the resistant specific primers of kdr-RF+ kdr-Rv; CK: Negative control;
30 individuals were detected for each combination and 5 ones were shown in this figure.

100% 30
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Table 2 Detection of mutation frequency in resistant and susceptible populations of Tetranychus urticae

%
Mutation frequency of

Population Sample SS RS RR resistant gene(%)
Relative susceptible strain 30 24 6 0 10.0
Tongxian, Beijing 30 2 26 2 50.0
Sanya, Hainan 30 0 28 2 533
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