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A mutation in sodium channel gene associated with pyrethroid resistance in Bemisia

tabaci (Gennadius) and its detection
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Abstract: A mutation. leucine to isoleucine at position 925 (192517 in the [[ $4 - 6 linker of the para-type sodium
channel protein from the Nanjing strain (B-biotype? of the tobacco whitefly, Bemisia tabaci (Gennadius? was identified
to be associated with pyrethroid resistance. The DNA-based genotyping technique PASA (PCR amplification of specific
allele> for rapid detection of the 19251 mutation was established. The Nanjing strain collected from cottons in Nanjing in
2002 showed 77-fold resistance to cypermethrin compared with the susceptible SUD-3 strain. The resistance to
cypermethrin in the selected Nanjing strain increased to 227-fold after several selections with eypermethrin. PASA
genotyping results indicated that 100% individuals from the selected Nanjing strain had 19251 mutation 61. 1%
homozygotes and 38.9% heterozygotes ) whereas only 75% individuals from the unselected Nanjing strain had 19251
mutation (35% homozygotes, 40% heterozygotes and 25% wild type?. Our results indicated that L9251 mutation was
tightly associated with pyrethroid resistance in the tobacco whitefly from Nanjing. Possible metabolic mechanisms for
pyrethroid resistance in this strain were discussed.
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Table 1 Toxicity of cypermethrin to NJ strain and
NJ-cypermethrin strain of Bemisia tabaci

mR L 05% E1{5 IR FE A
Strain Cng/L) 95%FL Slope RF*
= 0
PR R 277.26 4077 -342.47 236 77
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(gl

. . B17.04 668.92-1025.18 1.64 227
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* SUHE LB AWETPEE [0, 5 SUD-S BURM R Ly (3.6 me/LOZ LE.
# RF = LGsp of tested strain/Lls, of SUD-S strain(3.6 mg/L).
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Table 2 Distribution of 19251 mutation in the female adults of Bemisia tabaci (PASA analysis)

AR a8 R Lo2s1 405 T (k) Lo2s1 F+&F (3R FARGL
Strain Number of individuals detected Homozygote Heterozygote Wild type
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= b |
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SUD-S TGGCCAACTT TGAATCTGTT GATTTCAATC ATGGGCCGAR CAGTTGGGGC (OTT AGGAAAT
L TF YV L CI I I F I F A V¥ G N g L F
70 80 a0 100 110 120
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GAGTCCATGT GGGACTGTAT GLATGTTGGT GATGIGTICCT GTATTCCTTT TTTTTTAGCC
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F 6 § 5§ S L S AP T
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Fig. 1

Kdr-T/Kdr-PASA

sodium channel from NJ and NJ-cypermethrin strains
FFEM 5 EHE The anly mutation is at position 52 (hoxd: NJ: B3 M 5k Nanjing strain: NJ-cypermethein: B 7 FE 68 fn R
Cypermethrin-selected NJ strain: SUD-S: {5 & Susceptible strain.

320 bp

Kdr-A/Kdr-PASA

B2 Kd-T/Kd-PASA f Kde-A/Kde-PASA S5 PASA ¥ M4 B ATEERE 3 A SV SR AR 0 320 bp BT PCP H HE 1 B D
Fig. 2 Gel analysis of PASA amplification using Kdr-T/Kdr-PASA and Kdr- A/Kdr-PASA

primer ¢ombinations? Arrow indicated the 320 bp produet of PCR?

: DNA & TR IR DNA marker: Lare 1,2: FFE® Wild type: Lane 3,4 SAFZ 5T L9251 heterozypote: Lane 5,6: LA T L0251 homozygoe.
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Nucleotide and deduced amino acid sequences of the domain [[ $4 - 6 region of the Bemisia tabact
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