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Induced expression of the heat shock protein 70 and 90 genes by
exposure to high temperature and chlorpyrifos in female of
Laodelphax striatellus
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Abstract [Objectives] To explore the mechanisms used by Laodelphax striatellus to cope with environmental stress;
specifically, the expression patterns of the heat shock protein 70 and 90 genes induced by exposure to high temperature and
chlorpyrifos. [Methods] A bioassay was performed to test the sensitivity of female L. striatellus to chlorpyrifos and heat,
and real-time quantitative PCR used to analyze the expression levels of the Lasp70-1, Lhsp70-2, Lhsp90-1 and Lhsp90-2 genes
in thermo-tolerant and chlorpyrifos-resistant L. striatellus strains. Changes in the expression of these genes were measured
after exposure to 1 hour at 10-42 or LCys dose of chlorpyrifos for 0.5-12 hours. [Results] The sensitivity of the
thermo-tolerant strain to chlorpyrifos at 27 and 31  was 1.39 and 1.95 times, respectively, less than that of the control strain.
Survival of the chlorpyrifos-resistant strain increased by 23.58% after exposure to 42 . After 1 hour at either 30, 34, 38 or 42

, the expression of the Lasp70-2, Lhsp90-1 and Lhsp90-2 genes increased by 1.4-2.5, 1.7-3.3 and 1.1-2.0 times, respectively,
and the expression of the Lhsp70-1 gene decreased 1.0-1.7 times. The expression of the above four heat shock protein genes
either did not change much, or tended to decrease, following exposure to an LC,s dose of chlorpyrifos for 0.5, 8 and 24 h.

However, the expression of the Lasp70-2, Lhsp90-1 and Lhsp90-2 genes increased by 2.32, 1.53 and 2.28 times, respectively
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following long-term selection for chlorpyrifos resistance, and Lisp90-1 expression increased by 1.58 times after long-term

selection for tolerance to sub-lethal high temperatures. [Conclusion] These results suggested that the increased expression of

Lhsp90-1 may promote the tolerance of L. striatellus to both high temperatures and chlorpyrifos.
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F 1 qPCRSIMHEFT
Table 1 Primers sequences for qPCR

5o 3-
Gene Primer Nucleotide sequences of primers (5% -3 )
Lhsp70-1F TCGTGTGTTGGAGTGTGGCA
Lhsp70-1
Lhsp70-1R GTTTTTCGGGTTCATGGCTA
Lhsp70-2F GATGCCAAGATTGACAAGAGC
Lhsp70-2
Lhsp70-2R ATAGAATAGCAGCCTGGACGG
Lhsp90-1F TATCCCATCAAGCTGCTCG
Lhsp90-1
Lhsp90-1R CTTTGGTGTTTTGTCGTCC
Lhsp90-2F CGGTTTCTACTCCGCTTACCT
Lhsp90-2
Lhsp90-2R ACCTCCTTGATTTTGCTCTCG
ARFF TTGGACAGTATCAAGACCCATC
Reference gene ARFR GCAGCAATGTCATCAATAAGC

F2 BREEICHMINICEHETHM BB CAMMHEFN
Table 2 The toxicity of chlorpyrifos to female of thermo-tolerant and control Laodelphax striatellus at 27°C and 31°C

=+ 95%
Temperature Strain Slope=+=SE LCso (95% CL) Resistance ratio
YN 1.91+0.31 15.34 (5.99-28.19)
27 1.39
HR 3.08+0.45 21.37 (11.89-33.81)
YN 1.48+0.36 5.50 (1.67-9.14)
31 1.95
HR 1.66+0.33 10.70 (6.17-15.17)
=HR /YN
Resistance ratio= LCsy of HR/ LCsy of YN.
805 10 1.7 30~42
*
;; g 60 - 1.4~2.5 Lhsp90-1
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FEE
Fig. 1 The survival ratio of chlorpyrifos resistant and
susceptible female after 42°C treatment
* P<0.05
Histograms with * indicate significantly different at 0.05
level. The same below.
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Fig. 2 The relative expression of Lhsp70 and Lhsp90 genes after different temperature treatment for 1 hour in female
of Laodelphax striatellus

A. Lhsp70-1; B. Lhsp70-2; C.Lhsp90-1; D. Lhsp90-2. 3, 4 8.
A. Lhsp70-1 ; B. Lhsp70-2; C. Lhsp90-1; D. Lhsp90-2. The same with Fig. 3 and Fig. 4.
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Fig. 3 The relative expression of Lhsp70 and Lhsp90 genes at 38°C for different time
in female of Laodelphax striatellus
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The relative expression of Lhsp70 and Lhsp90 genes by exposing LC,5 of chlorpyrifos for different time in
female of Laodelphax striatellus
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