Chinese Journal of Applied Entomology 2016, 53(2): 256-263.  DOI: 10.7679/j.issn.2095-1353.2016.033

TS RESE HIEN/) i = EhE
% P450 mRNA Rix282mm"
W oEY sy kwE' % oal zag

1. 430070 2.
310021
# E [H®] Plutella xylostella L. 3 P450
[7i%] LCyy LCys 72 h
S- 3 PCR Real-time PCR
24 48 72h P450 PxCYP4 PxCYP6  PxCYP9 [&R]
LC,y LCys S-
P<0.05  LCys P<0.05 1.39 LCas
P450 PxCYP4M19 PxCYP6BFIV2 PxCYP6CNI  PxCYP6CV2 mRNA
2.33~8.5 1.32~3.48 1.18~2.53 2.02~7.22 [4it]
4 P450 mRNA
XKEIF P450

Effects of sublethal concentrations of metaflumizone
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Abstract [Objectives] To clarify the effects of sublethal concentrations of metafumizone, a novel sodium channel blocker
insecticide, on the activities of detoxifying enzymes (carboxylesterase, glutathione S-transferase and function oxidase), and the
expression of cycochrome P450 genes, in Plutella xylostella (L.). [Methods] The activities of the three detoxifying enzymes
and the mRNA expression levels of three P450 gene families (PxCYP4, PxCYP6 and PxCYP9) in P. xylostella were measured
in 3rd instar larvae treated with sublethal doses of metafumizone (LC;, and LCys) via the leaf-dip bioassay method. [Results]
There was no significant difference in carboxylesterase (CarE) activity compared with the control, but glutathione
S-transferase activity (GSTs) was distinctly inhibited by sublethal concentrations of metaflumizone (P<0.05). O-demethylation
activities of mixed-function oxidases (MFOs) were significantly increased by sublethal concentrations of metaflumizone.
When P. xylostella were treated with metaflumizone at LC,s for 72 h, MFOs activity significantly increased (P<0.05) to
1.39-fold that of the control. The relative expression levels of PxCYP4M19, PxCYP6BF1V2, PxCYP6CNI and PxCYP6CV2
after exposure to metaflumizone (LC,s) were, respectively, 2.33-8.5-fold, 1.32-3.48-fold, 1.18-2.53-fold, and 2.02-7.22-fold,

those of the control. [Conclusion] The results suggest that metaflumizone up-regulates the expression of four P450 genes
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Table 1 Primers of f-actin and P450 gene of Plutella xylostella

53! bp
Target gene Accession No. Primer sequence Product size
F:GATGACATGGAGAAGATC
Pxp-actin JN410820 141

R:GGTCTCAAACATGATCTG

F:GATAAGATGATCCAGGAC
PxCYP4M19 EU189047.1 153
R:GATAAAAGGTACTGGAGG

F:GCTTCAGGATTAGTGTAC
PxCYP4M20 EU189048.1 237
R:GATTGTGTAGTTGCTCAG

F:TGTACAGGACACCATATC
PxCYP4M21 EU189049.1 99
R:CACTCCAGATACTTCATC

F:GACATGAGTCAGATGAAG
PxCYP4M?22 EU189050.1 97
R:CCGTATCAGTGATATACC

F:CCAATGAAGTTTAGGGAG
PxCYP4M23 EU189051.1 165
R:GAACGGTATATACGAGTAG

F:GTATCTTCGGATCATCAG
PxCYP4S510V2 EU189052.1 149
R:GTCTCCCATCATAAAGTC

F:CTCTCCCATATTCACTTC
PxCYP6CNI EU189053.1 124
R:GAAATAGACCTCCTGTTC

F:GAGCAGAAGTTTGTAGAG
PxCYP6CV2 HQ829967.1 292
R:TAGGGTATTTCCTCAGAG

F:GATGATGAGATAGGAAAGG
PxCYP6BF1V2 DQ088989.1 221
R:TAGAAGAAGGAAGGGTAG

F:CCTCCTACATTGATCTTG
PxCYP9G4 FJ023535.1 92
R:CCTTCTTTCACCGTATAG

R2 I 3 E4h R E A R R BRI

Table 2  Susceptibility of the 3" larvae of Plutella xylostella to metaflumizone

LCs 95% LCyo LCys
Strain Slope+SE mg/L 95% CL 7 (mg/L)  (mg/L)
Susceptible strain ~ 2.23%0.27 1.47 1.18-1.85 0.18 0.39 0.73

F3 WEHILIRE SR BERX /N CarE FIERIF 00

Table 3 Effects of metaflumizone at sublethal concentrations on the activity of CarE in Plutella xylostella

Treatment Specific activity nmol-min"'-mg'pro RR
CK 36.67%2.54a 1.00
LCo 38.969.21a 1.06
LCs 38.897.68a 1.06
3 + 0.05 P<0.05

= /
Data in the table are mean + SE of 3 replicates and followed by different small letters in the same column indicate
significant difference at 0.05 level. RR=Specific activity of treated ground / Specific activity of CK. The same below.
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Table 4 Effects of metaflumizone at sublethal concentrations on the activity of GSTs in Plutella xylostella

Treatment Specific activity nmol-min-mg 'pro RR
CK 17.96%0.39a 1.00
LCy 11.46=0.05¢ 0.64
LCys 12.2840.04b 0.68

x5 WHILIRE SRR/ MFOs J& 4200

Table 5 Effects of metaflumizone at sublethal concentrations on the activity of MFOs in Plutella xylostella

Treatment Specific activity nmol-min™-mg'pro RR
CK 1.9240.03b 1.00
LCyo 1.94+0.06b 1.01
LCss 2.67+0.05a 1.39
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Fig.1 Effects of metaflumizone at sublethal concentrations on the relative
expression level of P450 in Plutella xylostella

3 +

0.05

F£<0.05

Data are presented as the mean = SE of three replication. Histograms with different letters
indicate significant different among different treatments at the same time (P<0.05).
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