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Techniques for assaying detoxification enzyme
activity in Locusta migratoria

DONG Wei~~ WU Hai-Hua ZHANG Jian-Zhen WANG Ze-Shi MA En-Bo™

(Research Institute of Applied Biology, Shanxi University, Taiyuan 030006, China)

Abstract Locusta migratoria (L.) is a major agricultural pest and metabolic resistance is one of the most important
mechanisms by which this species develops resistance to insecticides. The detoxification enzymes, which are associated with
metabolic resistance, include non-specific esterase (ESTs), glutathione S-transferases (GSTs) and cytochrome P450
monooxygenases (P450s). Assaying detoxification enzyme activity is an important way to study pesticide metabolism in L.
migratoria. This paper describes in detail how to analyze the detoxification enzymes activity in L. migratoria, and provides a
reference for this in other insects.
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Qin et al. NaH,PO,4-12H,0 30.18 g KH,PO,2.16 g
2011 1 000 mL
2 o-NA 30 mmol/L 55.9 mg
o-NA 10 mL
3 o-NA 0.3 mmol/L 1 mL
1 000 mL
4 5% SDS 5 g SDS
Quetal. 2003 Yang 100 mL
et al. 2009 5 30 mg B 10 mL
5% SDS
6 a- 2 pg/ul o- 10
mg SmL
7 o- 0.02 pg/pL. 100 puL
1 #RLERSEREH 10 mL
8 1% 500
1.1 EH uL 50 mL
L. migratoria L. 132 ARHK S-HBEEHNEMEBR
1 GSH 10.35 mmol/L 31.8 mg GSH
28+1 50% 14L 10 mL
10D 2 CDNB 20 mmol/L 40.52 mg
3 CDNB 10 mL
1.3.3 TR P450 MM ERBER
1.2 R 1 7-ECOD 50 mmol/L 19.02 mg
o- a-naphthyl acetate o-NA 7-ECOD 2.0 mL
o- o-naphthol B  Fast blue B salt 2 P-NADPH  62.5 mmol/L 3.2 mg
7- 7-ethocycoumarin 7-EC  4- 100 uk
4-methylumbelliferone 3 100 mmolL
o ) 61.26 mg 1.0 mL
Oxidizedglutathione GSSG
i 4 50% 3.0mL 3.0 mL 0.05
_ Glutathione reductase  GR mol/L TRIZMA-base pH 10  Tris-HCI
Sigma St. Louis - MO 5 _NADPH 50 uL 50 mmol/L
Bovine serum albumin - BSA 7-ECOD 100 puL 62.5 mM B-NADPH 4.85 mL
Hercules CA 1- -2 4- 0.1 mol/L pH 7.6
I-chloro-2  4-dinitrobenzene CDNB
Reduced glutathione GSH 6 1.0 pe/ul 5 mg
5mL
Trichloroacetic acid TCA NADPH 7 0.4ng/uL 100 pL
1.0 pg/ulL 4.9 mL
100 puL 0.02 pg/uL
R L 49 m
14 FENFH

130 — RS I B
1 pH 75 0.1 mol/L FA1104
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DY89-11
3K-15
Sigma HWS24
SpectraMAX 190 Molecular
Device SpectraMAX M5
Molecular Device
2 MEFZE
2.1 ERMEIE
1 10
w/v 0.1 mol/L pH7.5
500 r/min 1 min P450
30s pH 7.6
10 000 g 4 15 min

22 FFE—MEEEEHNNE

van Asperen

1962 Zhu He 2000 96
15 uL
135 puL 0.3 mmol/L  a-NA
37 30 min 50 uL
15 min
SpectraMAX 190 OD
15 pL 600 nm
OD 3 OD
2.3 ABHAK S-FEBEE IHINE
S- Zhu
2000
10 pL 20 mmol/L GSH
10.35 mmol/L CDNB 188 2
190 pL
SpectraMAX 190
340 nm 10s 1 min
AOD340 min 10 pL

CDNB

9.6 mmol-L ™ -cm™

24 HPAEEP4S0 (7-ZEBFEE O-BZEE
ECOD) &AMz

Aitio 1978 Greenlee Poland
1978
20 puL -NADPH
7-EC  B-NADPH
0.4 1.0 mmol/L
30 240 r/min
10 uL
1.0 U

120 pL 50%

80 uL

30 min
10 uL
10 min
20 puL
SpectraMAX M5
7- 465 nm
Aex=390 nm

25 EASEMNNZE
Smith 1985

slit=10 nm

560 nm
OD

3 ERRITESE
31 EE—MESESLLENITE

mmol /min-mg

pro. o-

0.02 pg/pL o-
15 uL 0.1 mol/L pH 7.5 1%
150 pL 50 ulL
200 upL  «-
0.28~3.64 pg
15 min
600 nm OD 3

OD o-
0.028~0.896 g
OD
o- C pug C
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Table 1 Operation process of dilute concentration of a-naphthol

Concentration
1 2 3 4 5 6 7 8
“ 0 10 30 50 70 90 110 130
o-NA volume (puL)
15 15 15 15 15 15 15 15
PBS volume (uL)
1%
PBS+ 135 125 105 85 65 45 25 5
1% acetone volume (pL)
150 150 150 150 150 150 150 150
Total volume (uL)
EST = ¢ :15'415><Cnm01/min/mg 8 7
TxPxv P 0.4 ng/puL 7-
r: P v pH 7.6 2
100 pL 0.1 mol/L pH
3.2 ABHBK S-#ERESTHME 7.6 120 uL 0.05 mol/L TRIZMA-base pH
g 10 50% vol/vol 240 pL
) L SpectraMAX M5 465 nm
CDNB 9.6 mmol-L™ -cm )
A Aex=390 nm slit=
OD340 min 10 nm 3
5 7- ng OD
T op
in X PUE X
T — min _
S 96 2 7 C ng
mmol x 501’1’1 C 7-ECOD
L em C 10.282xC
AOD XV ECOD = ke pmol / min / mg
=——————nmol/ min/ mg TxPxv P
6.4xTxPxv T P v
T P v
4 AOD340 min

4 FEEWmM
33 AR E P4S0 (7-CEEBEEE O-li &l
ECOD) &M E 1

7-ECOD
F2 ANEIKE 7-EC BIEHI

Table 2 Operation process of dilute concentration of 7-EC

Concentration
1 2 3 4 5 6 7 8
7- 0 2 4 6 8 10 12 14
7-EC volume (pL)
PBS volume (uL) 20 18 16 14 12 10 8 6

Total volume (uL) 20 20 20 20 20 20 20 20
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