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Abstract: Objective To analyze genetic mutations, predict the level of resistance to pyrethroid insecticides in the bedbug
Cimex lectularius and provide a guide for bed bug control in this region. Methods Partial sequences of vgsc gene that
encodes the target of pyrethroid insecticides (voltage gated sodium channel) were obtained by DNA sequencing, and the
knockdown resistance-related mutations were examined. Results The six bed bugs collected on site were found to have
genetic mutations at codons 419 and 925, leading to double amino acid substitutions (V419L and 1.9251) with a frequency of
100%. Conclusion  All the investigated bed bugs carry kdr mutations at positions 419 and 925 of the voltage gated sodium
channel, predicting that this bed bug population has a higher level of resistance to pyrethroid insecticides.
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Table 1 The nucleotide sequences of primers and annealing
temperature for PCR of the voltage-gated sodium

channel (vgsc) gene of Cimex lectularius in Beijing
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BJ-CHVSGC-1 1 TCOCTGCGCCTTTCTTTCCGCATTTAGACTAATGACTCACGATTATICCCAAAATCTTTA 60
CEEEECECEEEE R T EE R E PP E R R R LR L R LT
JRLEO1000129 667481 TCGCTCCGCCTTTCTTICCGCATTTAGACTAATGACTCACCATTATICGCAAAATCTTTA 667540
BJ-CHVSGC-1 61 TCAATTGGTATATATTGCAAAAAAATACATTTTCTAAATTTATATATATATATATATTIT 120
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JRLE01000129 667839 GGCAGACGAACCAGCTCAAGCTAAGCAAAACAAACCACCAGCCCATGCACCGGCTCATCC 667898
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JRLEO1000129 667899 TCCCCCAGCTAATCCCCCTGCTGCACCTCCAGCACCACCACCAGAGGCACACCGCGCATC 667958
BJ-CHVSGC-1 481  ACTCCCAAA 489
AN
JRLEO1000129 667959 AGTCCCAAA 667967
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Figure 1 Alignment of the voltage gated sodium channel (vgsc)gene sequence BJ-CHVSGC-1 of Cimex lectularius in Beijing

with the corresponding sequence from the genome database
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AR TR LR AR
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B2 dbnUinia R R R B T (vgse) HEDH 5 91 BJ-CHVSGC—2 5 HE DA 2 K0 R T 10 P 47 L X 4
Figure 2 Alignment of the voltage gated sodium channel (vgsc)gene sequence BJ-CHVSGC-2 of Cimex lectularius in Beijing
with the corresponding sequence from the genome database
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Figure 3 Example chromatograms showing the codons of resistance-related loci in the voltage—gated sodium channel gene of
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Table 2 Codon types and mutation frequencies of resistance-related loci in Cimex lectularius in Beijing
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