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The optimum conditions for assaying 7-ethoxycoumarin

O-deethoxylation of cytochrome P450 from the Italian

honeybee( Apis mellifera ligustica Spinol)
by orthogonal matrix method

TANG Xiao-Wei' >™ GAO Xi-Wu® DIAO Qing-Yun'™

(1. Institute of Apicultural Research Chinese Academy of Agricultural Science Beijing 100093 China;

2. Department of Entomology China Agricultural University Beijing 100193 China)

Abstract The 7-ethoxycoumarin O-deethoxylation( ECOD) activity of cytochrome P450( CytP450) was determined using

fluorescence spectrophotometry with 7-ethoxycoumarin as a substrate. This method was sensitive and convenient. The

optimal conditions for assaying the ECOD activity of cytochrome P450( CytP450) in Apis mellife

ra ligustica Spinol were

determined using the orthogonal matrix method. The results show that reaction time was the most important factor

determining the ECOD activity of CytP450 in honeybees. The relative importance of time temperature and pH on the

ECOD activity of CytP450 were in descending order time > temperature > pH. The optimal conditions were pH of 7. 8

reaction temperature of 40°C and reaction time of 20 minutes.
Key words Apis mellifera ligustica O-deethoxylation cytochrome P450 monooxygenase

fluorescence spectrophotometry optimal conditions

( MFO) .
. . o 2001) .

* : (2006 BADO6B04) ,
3ok E-mail: txw7880540@ 163. com
Sk E-mail: dqyunl @ 126. com

120104228 120110530

orthogonal experiment

P450



<1514+ Chinese Journal of Applied Entomology 48
( CytP450) N o
( Stegeman and Livingstone o
1998) .
CytP450 ( N
o CytP450 )
( Scott 0
1999) . CytP450 (
)
( Schuler 3
1996) . CytP450 7-
o 4 ( ECOD)
CytP450 P450 O-
( PNOD)
( PNP) 412 nm )
( Hansen and Hodgson 1971)
( 2009) . 1
( MROD) 1.1
Mayer (1977) L1.1
7- ( ECOD) 6 °
7= 1.1.2 ( PMSF)
(Aitio 1978) . Merrk 99% : ( DTT)
(AE) 99% I ( NADPH)
P40 99% Biomol : Tris
P450 ( Wolff et al. Promega ; ( BSA)
1979) - ; G250.7 -
X ( 7-Hydroxycoumarin) . 7 - (7-
Ethoxycoumarin) Sigma ; s .
’ . ( Gly) .
- b5 (TCA) . ( EDTA)
.20 80 )
1.1.3 5417R (
) Eppendoff ) «SPHH00B
( Smirle et al. 1984; Yu et al. 1984;
Smirle and Winston 1987; Kezi¢ et al. 1992) ( ) LS55
( Perkin Elmer ) o
20 60 P450s 1.2
1.2.1
P450 (2005) 6
-80C o 5
( Yao et al. 1988; 1999) . 2mL 0.1 mol/L pH 7.5

(1 mmol/L EDTA 50 mmol/L PMSF 50



5 P450 O- *1515-
mmol/L DTT 10% ) 4°C 10 800 ¢ o
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P450 NADPH
-20C o 1
1.2.2 Bradford( 1976) Table 1 Experimental factors and levels for
orthogonal project
1.2.3 P450 O-
Hung Sun( 1989) 7_ pH Reaction Temperature
Level (A) time( min) (C)
(B) (Q)
Paso 7 - 1 7.0 5 25
7 - 2 7.5 10 30
° 3 7.8 15 35
11 mL 0.1 mol/L  Tris-HC1 4 8.0 20 40
7 - NADPH R 1234 4 A B C
220 ot
Numbers 1 2 3 and 4 represent 4 levels of factors letters
(TCA) (15%) A B C represent factors of pH reaction time temperature.
10 800 g 1 mino
1 000 pL 450 7 - 0.02,
pL _ ( Gly-NaOH) ( pH 10.5) 0.04.0.06.0.08.0.10.0. 12.0. 14 pmol/L
7 7
34°C . 0.02 pmol/L  0.14 pmol/L
( excitation wavelength) —-368 nm
( excitation slit) =5 nm o
( emission wavelength) — 456 nm 3 3
( emission slit) —5 nm 1
7 - P450 O-
N 0.1 pm/L
7 - (7 -H)
P450 o o
(pmol * min™" * mgPro™') = P450 O-
7 - ( pmol) 0.1 pm/Lo
1.2.4 (mg) - (min) . 2.2 P450 O-
pH 16
pH 3 3 3
4 ( 1) L, (4%) ( SPSS 2,
2002) . 2.3
3
2 3
2.1 NADPH P450 O-
NADPH > >pH
4 20 min,; 4 40C;pH3 7.8 3
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Fig. 1 The effect of substrate concentration and NADPH concentration on
the activity of O-deethylation of cytochrome P450
2 o- 3 L, (4)

Table 2 Application of L, (4°) orthogonal matrix
16

in detecting the activity of O-deethylation of cytochrome

P450 in Italian honeybee larva

Combination of

Specific activity of ECOD

Number treatment ( pmol*min ~'*mg Pro ')
| A,B,C, 0. 4809 +0. 0762
2 A,B,C, 1.1828 £0. 1757
3 A,B,C, 1.6399 0. 1754
4 A,B,C, 3.3385 +0. 1583
5 A,B,C, 1.6112 0. 3547
6 A,B,C, 1.1309 +0. 0673
7 A,B,C, 2.4341 £0. 2176
8 A,B,C, 2.8237 £0. 1284
9 A,B,C, 1.0414 0. 1106
10 A,B,C, 2.5580 =0. 0903
1 A,B,C, 1.8547 0. 1048
12 A,B,C, 3.4993 +0. 2379
13 A,B,C, 1. 4085 +0. 2441
14 A,B,C, 16111 £0. 1790
15 A,B,C, 1.7019 0. 1462
16 A,B,C, 1. 6851 +0. 0012

3 3
+ .

Every row of run number

represents one

experimental

replicate every run was replicated three times and every

replicate was measured three times. Values are mean =+ SE.

Table 3 The method of range analysis

0-
Specific Activity of ECOD

( pmolemin ~'*mg Pro ")

A B C
K1 6. 6535 4.4293 5.1513
K2 7.8862 6.4823 7.8823
K3 8.9535 7. 6420 7.1271
K4 6. 4067 11. 3461 9.7391
k1 1. 6634 1.1073 1.2878
k2 1.9716 1. 6206 1. 9706
k3 2.2384 1.9105 1.7818
k4 1.6017 2. 8365 2.4348
R 0.5750 1.7292 0. 6828
B>C>A
A, B4 C4
A,B,C,
'K i k. K.

i i i

°

K, is the sum of the specific activity ECOD of the i level of

different factors and k; represents the average of K,.
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Table 4 Analysis of the results from orthogonal pH 7.8
prOJectS with ANVOA 300C lOmino ( 2010)
Source of Sum of  Degree of Mean of F P4503A
Variation square freedom square N N
A 1. 0430 3 0.3477 3.4222 P4503A °
B 6.2188 3 2.1063  20.731° P450 O-
C 2.7037 3 0.9013  8.8711°
o 6 ()
onsolidated 0. 6098 6 0. 1016
error 6
: g “« **v ( P < 6 ©
0. 05) (P<0.01)
Two blank rows were consolidated into the error item. “* 7 P450
and “ **” represent significant difference ( P < 0.05) and
extremely significant difference( P <0.01) respectively.
0~4%C
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Some key points in applications of electrical
penetration graph technique

TANG Qing-Bo ZHANG Da-Shan JI Kun DING Shi-Bo YAN Feng-Ming™

( Institute of Chemical Ecology Henan Agricultural University Zhengzhou 450002 China)

Abstract The electrical penetration graph( EPG) has been extensively used in research on plant-insect interactions
virus transmission mechanisms and plant resistance mechanisms. However some misunderstandings in the application of
EPG have resulted in mistakes in experimental design or misinterpretation of results. This paper provides solutions to some
particular problems in EPG applications including EPG application fields how to deal with plant and insect materials
equipment manipulations interpretations of EPG waveforms and their biological correlations selection of variables
statistics as well as EPG recordings on artificial diets.
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