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The distribution of aryl-acylamidase in the diamondback moth,
Plutella xylostella and its relationship to fufenozide resistance

SUN Jing-Yan LIANG Pei™ GAO Xi-Wu
(Department of Entomology, China Agricultural University, Beijing 100193, China)
Abstract The optimum reaction conditions of aryl-acylamidase in Plutella xylostella (L. ) were determined using 4-
nitroanilide as a substrate. The results show that the optimum pH, temperature, substrate concentration and reaction time
were 7.5 and 35°C , 1.2 x 10 * mol/L and 30 min, respectively. The molecular weight of the enzyme is 61.1 ku, as
determined by native-and SDS-PAGE. The hydrolyzing activity of aryl-acylamidase was highest in 4th instar larvae and the
highest specific activity was in mitochondria. Specific activity was highest in abdomen, followed by the cuticle, head and

thorax. Aryl-acylamidase activity of the fufenozide resistant strain was 3. 89 times higher than in the susceptible strain,

which suggests that aryl-acylamidase is involved in fufenozide resistance in the P. xylostella.
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SR RN E T 0 PR TE /D SR %
KB BB A S B SN A AT TR
GEWFSE, I HE A8 1 vk g e Tt 0 R /) S gk
il R 14 5 5 Ik e 1 0% 1, DL Ol R B 9 D B T
i B AE /)N 32 BT 25 M v i VR AR AL

1 #MP5F*

1.1 #iKEHh
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A5 T i 40 PR SCOBUPN 9 Tt Jie g A b st Ak 22 4 Wl o

SP-2000UV % Spectrum 487 0] W, 43 3¢ 6 i
(kv S 3% A A5 A PR 2 1) 5 S41TR & VR 5 0 Bl
(Eppendorf, Germany ) ; Mini protean 3 cell &5 4 H
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AR R W, AE 30°C 185 i /K 7 v 43 3 RO 20 .30
40,50 .60.70.80,90,100, 110,120,130 F1 140
min, W 5 5 HEWE R IE PR B 3 K.
1.4.4 JERMNEE 7£0.05 mol/L,pH 7.5
WRIRER 2% vhii b, L 1.2 x 10 ~° mol/L X 3 £
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TR

g5 b BT /)N S ik Oy R T i Tl e 3 N A% A
5 35C ,pH 7.5, KM BE R 1.2 x 10 ~° mol/L, J2
Jo7 B5f 18] 30 min,

2.2 INEBRFEBRESF=

SDS-PAGE 5 WK 2, RiEtrEE A T
1w, A IR F o 61,1 ku,
2

3 MRBEEBEBEEEARRBNEN
HIIEL 3 AT DLFE 7 /N 0k 75 19 4% B Be
4 1% Ay MUY 57 It M W M B (P < 0.01) , Hir
B BTG PR AR, T 3 e 4 Ul T Ak 4h
Bl ~3 W s PRI B 22 5 (P >0.05) , T 9] |
i 3 A0 g e il R L JE W 22 5 (P >0..05) ¢

2.4 INEHFSEBEBIENTHABRS S

WG R R, AR A E R B OJF A T
A LR AR 2 (10 000 g HTTE 8 43 ) i P
e, HUCOH TR 2 (105 000 g I 3E &8 43 ) , AT %%
PEFB o 16 VR IR (B 4)



2 4y PINERIRAE « /N M5 HE VO e kg 2 1 R HG 55 ke g e e JUF B4 ) 06 R © 399 -

0.9
0.8+
0.7
0.6F
0.5+
0.4t
0.3

Activity [nmol/(min‘mg-pro.)]

AL L L L
0.0 02 04 0.6 08 1.0 1.2 1.4 16
JRAIAR

Substrate concentration(mmol/L)

0.8
0.7+ ¢
0.6}
0.5+
04+
0.3}
=02t
< 0.10

R
ctivity [nmol / (min'mg-pro.)]

10 20 30 40 50 60 70
HE
Temperature(°C)

=09,
g
goo,s - b
£07r
Eosf
é 0.5¢
e 04 L
Z 03}
202
0

20 40 60 80 100 120 140

Tir?iriﬂmin)
121
1.0F ¢
0.8}

0.6 -

B

Activity[nmol / (min-mg-pro.)]

0.4+
02}

0.0

pH

1 AR[E) B 2R 3o/ 35 i 35 56 Bt B B 37 1 U °E RO =% Tl
Fig.1 Effect of different factors on the specific activity of aryl-acylamidase from the 4th

instar larvae of the Plutella xylostella
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Table 1 Aryl-acylamidase activities and Kinetic parameters in the susceptible and fufenozide resistant strains

e U R /IR EFTEA AR L AR
Parameters Susceptible strain Resistant strain Relative ratio
LC,,(95%FL ) (g /mL) 2.231(0.790—3.963) 675.4(473.6—1121.9) ° 337.7
Slope + SE 1.240 £0.200 1.270 £0. 215
Specific activity of aryl-acylamidase )
) 0.250 +0. 002 0.973 +0. 091 3.89
[ nmol/ (min-mg- pro. ) ]
K. ( x10 *mol/L) 5.113 +0. 378 1.524 +0.124° 0.298
V. [ nmol/ (min+mg -pro. ) ] 0.465 +0. 042 0.372 +0. 032 0. 80
P Ebs « RRAE0.01 KF ERFBE,
* = significantly different at 0. 01 level.
= 0.6 -|— c Z‘.# o
£ 05} ] o 1 NN
& [ b 3 iR
s 04+ a
HHE T e ¥
2e | \ s 5 S 0 1 1 25 A A1 B 7
= 0.
BE B T B 22—, T LK 4 A T e 3 D 0 ¢
S 02 . P
E’ 24 ( Zablotowicz et al. , 1998 ), Greenberg-Levy %
2o (1995) AR e 4 400 i 0 968 27 B 5 e B, 35 S it
0.0 . L 1 1 IR R A f 4 — & W, Mahajna &
N Mo s s e it T LU Bk HUIROK % O 4 - 5K . Mahajna 2%

W4 MZE Subceellular fractions
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Fig.4 Subcellular distribution of the aryl-
acylamidase activity in the 4th instar larvae of

the Plutella xylostella
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Fig.5 Aryl-acylamidase activity in different body
parts of the 4th instar larvae of the Plutella xylostella
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it o W e Wl o T LA, D5 B T i AR TT BB TE X S A
T i B 1) A MLl 21 L O T B T G ik 25 e L ik JF 26
A B B A bR A B AR ] R O R T i
Tt 1 SR R NS ) S R A B A N B A B ) B D7 T Y
W5 > (Boopathy et al., 2007) . [A Ik, A b 22
ik — 25 W ffy /N i 5 55 ik Tk M Tt ) o il s L % A K
HA A2 PR B, DT R 4 e i BIF 5 28 7 B it

HI T A 9 8] Y 22 53, O I8 T A [m) A A4 = 2 )
— ARAS [ 2H 2B A 14 (] — ol il EG 9 A D
) B3 SV 25 A T REAN ] (Thompson, 1999) o
WA feiE pH £76 6.5 ~8.0 Z 0], fxi& pH & A
o 28 DA KB 58 B0 A0 0 AN T 1 S o AS BF 5 0 2
149 /0N 52 0 7 Rk T Je 1l B IV 1) fe i pH Ry 7.5, 5 K
LR HU i B A — 2, W0 Yu FI Valles (1997) 2 il
EL BRI Spodoptera frugiperda W Jigy 57 3 I e it 15
pH {& Fy 8 i i I% 4 B 51 ; Van Laecke #1 Degheele
(1993) % i EH 2 W Spodoptera exigua K 4/ 1t
w7 ik Tk i g S IV RS f i pH /£ 7.0 ~ 8.0 2
[

B 1 D R Tk i g 3% P A A [R] A B B e ) —
KB BB A A I8 AT BEA BRI R A B 5
R /NS A KB B Berb 4 1 2l Bk oy /Y Y
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R Tt P it 9% P B v, HO AR R B B O s TG e il T
PEFREAG , 22 5 A Ko 33X Al X1 & 466 45 (2002 ) X
/NI I &y M i B T i I 1Y FU TG O G AL A R A
L AEF BT ~ 3 W% 4y Ty kIt e 1 1) L TG ) 22
FEANK T 4 W 2l B TE ) Oy 1 4 L )
1.90 f5. Van Laecke £l Degheele (1993) X} #ff 3
P R — 1% U1 AN ] % 40 e T 5 3R W], HL 57 JE
JYi T 155 1 B 0y R 0 T B

XoF /INSRE ik 55 ik Tk M i A ST 40 M A F 58 3R
WY, O BEmE R B SR E L R R s, X S
Yu Fil Valles (1997 ) F X1 T 16 45 (2002 ) (1 45 F —
o B SR g Hh iz 7R 22 R0 R A5 B iy )
e ER 43 15 PE B 5 ( Van Laecke and Degheele,
1993) . Z W5 3 B B He 44 19 07 ik Tk Jie 1 o2 T
i1 O W S (7 (1 B S | e S A 1 o O N
FEIRIAE 2 BN 4 1% 4l HRRY Sk 38 B R R A
B R X A AR D7 R T M I, FG b R R R s
EAR T 25 (1986 ) & AL BE R Ax 5 1% 4y He A0 g e figg
w5 T i e BT A Y TS O, X AT S 0
G T fe il O] B RR AR A 22 RGP Y N-Z Y e 1)
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A RIFIEBE S 5 F RO E A
fiRiB . Yu 4 (2003) % B, H ] SR 42 1 %) 74 4 K Fi
P X ol P B 4 2 031 Sy 562 4% L 354 A% 1Y e
R, g T AR v D s gk i it 1) % M T A A
SR o SERIRNE T IE (1998) 31738 % 4 i 1% 19 6
ANBTAI AR i 28 /0N 3 0 55 ik T g T 1% 1 Ay 0%
R 2.18 ~2.80 %, bk 58 3 W] 5 JE Mt e
Z: 57 B HOk A ok i i AT 1 A% HL 24 500 9 K i AR
o ABITTE K B, 0wk g H g A o BT (3377 A )
18 7N B it R L D5 R I e G O M 2 BBURR L R 1Y
3.89 %, MIAHRNL Y K, (B0 AS 3] U R Y 30%
2 W B Tk g Tl 5% M T R B R IR ) 2 R g e 5
S /N3 MR WK g ER g 7 A O Y R 22—
W, Bk — 2R A5 T ik Tt i 183 35 5 470 24 1% TP i
f G 2R, 0 T IZ 28 2 00 i & BT K H ) 24
IE A I A R
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