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Effect of deltamethrin on carboxylesterase gene expression
in Locusta migratoria
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(Institute of Applied Biology, Shanxi University, Taiyuan 030006, China)

Abstract [Objectives] To provide a theoretical basis for detecting deltamethrin detoxification and resistance risk
assessment in Locusta migratoria by analyzing mRNA expression of carboxylesterase genes in response to deltamethrin
exposure. [Methods] Locusts were exposed to different doses of deltamethrin and treated with deltamethrin for different
periods of time in order to analyze the mRNA expression of carboxylesterase genes in response to deltamethrin. cDNAs were
synthesized from the total RNA of different templates using reverse transcriptase. Real-time PCR was performed to analyze
the mRNA expression of carboxylesterase genes. [Results] Exposure to different doses deltamethrin for 12 h induced the
mRNA expression of LmCesA3 and LmCesEl. Except for LmCesA2, the transcription levels of the remaining carboxylesterase
genes in third-instar nymphs of L. migratoria exposed to deltamethrin at LD;, were induced after different periods of
deltamethrin exposure. [Conclusion] Deltamethrin induced mRNA expression in 5 carboxylesterase genes, including
LmCesAl, LmCesA3, LmCesD1, LmCesEl and LmCeslI. These results suggest that these genes play an important role in the
detoxification of deltamethrin and the development of resistance to this pesticide in L. migratoria.
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Table 1 Primers of locust carboxylesterase genes for Real-time PCR

Gene

Primer sequences (5 '-3")

5'-3' bp
Product size (bp)

F: CAGAACCTCCTGTTGGAACACA

LmCesAl

77

R: CAGAGCATCTCTTACACCATTCCAT

F: CTCATCTCCTACGGCGTCATC

LmCesA2

74

R: TCACCAGTCGTGAGGAAACCT

F: ACGACACCTTCCAGCAGTTCG

LmCesA3

164

R: TCCGAACATCATTTTGAACAGGTT

F: CAGACTTCTGAAGACTGCTTGTTTCTA
R: GGCACCAGGATGTAAGAAGATCA

F: ACTGCCTGAGGAGCGTGGAT

R: AATGATTCTCTTCCTTCACCTTCC

F: TGGTACATACAACGCCACAAAACC

LmCesD1

LmCesE1

LmCesll

105

121

71

R: TTCCAACAATGCCACCTGTTC

F: CGAAGCACAGTCAAAGAGAGGTA

p-actin

155

R: GCTTCAGTCAAGAGAACAGGATG




2 : - 421 -

4 1 LmCesAl 4 7 LmCesA2 4 1 LmCesA3
*
3 1 3 - 3
2 2 - 2 4
=)
~& 17 11 x 11
&= . *
S o 0 - 0
o & 0 004 0.08 0.12 0 0.04 008 0.12 0 0.04 0.08 0.12
] &
.HR( (5]
[}
Bz 47 LmCesDI 49 LmCesEl 4 1 LmCesll
pal
2 3 3 N 3 A
2 4 2 2 -
1 - . 1 - 1
0 0 0 -
0 004 0.08 0.12 0 004 008 0.12 0 004 008 0.12

AR (ngmL™)

Concentration of deltamethrin (ug-mL™")

1 FREIREBREFHEN CIEREEEEIEEE mRNA RiEKFHF M0
Fig. 1 Effect of different concentrations of deltamethrin on the mRNA expression of carboxylesterase genes

(0.04 0.08 0.12 pgmL™) 12h

3 P-actin +SE Student’s t-test ,*P<0.05 **P<0.01
Locust nymphs treated with acetone as control (0) and deltamethrin at three different doses (0.04, 0.08 and 0.12 pg-mL") as
treatment groups. Locusts were collected as templates at 12 h. f-actin was used as a reference gene. Vertical bars indicate
standard errors of the mean (n = 3). Asterisks on the bars indicate that the mean are significantly different among the control
and treatments (Student’s -test, *P < 0.05, *P < 0.01).
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Fig. 2 Effect of deltamethrin on the mMRNA expression of carboxylesterase genes after the locust nymphs treated with
deltamethrin at different time points.

4 8 12 24 48 h

3 P-actin +SE  Student’s t-test  *P<0.05
**P<0.01
Locust nymphs treated with acetone as control and deltamethrin at five different time points (4, 8, 12, 24 and 48 h) as
treatment groups. Locusts were collected as templates. f-actin was used as a reference gene. Vertical bars indicate standard
errors of the mean (n = 3). Asterisks on the bars indicate that the mean are significantly different among the control and
treatments (Student’s ¢-test, *P < 0.05, **P < 0.01).
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