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E A314S substitution in acetylcholinesterase resulting s
in changes of its catalytic efficiency contributes to &F

B 2 I AH carbofuran resistance in Chilo suppressalis S W,

National Ghung Hsing University Shu-Mei Dai“, Hsuan-Jen Chien2, Xin-Yi Huang‘, Cheng Chzmg3

1 Department of Entomology, Nattonal Chung-Hsing University, Talckung, Teiwan
2Plant Protection Division, Bureau of Animal and Plant Health Inspection and Quarantine,
Council of Agriculture, Executive Yuan, Thipei, Taiwan
3Biotechnology Centre, National Chung-Hsing University, Talchung, Taiwan

Background Results

Rice stem borer, Chilo suppressalis Walker, is one of the
most important rice insect pests in Taiwan. Under heavy
insecticide applications, more than 1000-fold resistance to
catbofuran has been detected in certain field straing of this
stem borer. Modified acetylcholinesterases (AChE) with
A3148S and H668P amino acid substitutions was found to be oot .
associated with this resistance!. The aim of this study is to 0T Smnwom am s am en o
further confirm this association by using ACHES expressed  cconmmn om o168 bl <AISEGP  outormei oW BSP 0435 s ASLIBESGE
in Spodoptera frugiperda Sf9 cells with the Bac-to-Bac®

. : Figure 1. ion curve and Li -Burk plot of Mi is-Menten kinetics
Baculovirus Expressmn Syg‘tem' for expressed AChEs and cruds extracts of C. m;;mmm
Materials and Methods

Generation of recombinant bacnlovirus and expression of acel:

2
E)

¥ (40D*min- ' *mg!)
H
!
4 d
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-
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Table 1. K, and Vo, of expressed AChEs and crude extract of C. suppressaiis

SEF2ATG 731 Ko Vo {Eﬂim::; ;f“cmm,) Ratio
i T 0Tk ~1.6kb R > Crude Protein 268 0.36 0.03
5 o wt 600 1000 167 1
T ATG—H & e ! HB68P 570 1000 L7s 105
GOGA;I' "'!;OG CAg;"sgCC AIlS 27 100 3.70 221
A3145/H668P 19 9.1 479 2481
pFastBac™ 1 vector PR R
Wild-type (no mutation) l Trensformation 100 “E_:br‘;-:- -m ™ 1—4-{;-5_:\“—__:5”3\\
) . -o-43148 R
A314S DHI0Bac™ Escherichia coli cells . \\*A’lm g . A=
H668P - . Y - \ \
"\3I4S+““(’Sl\ 1 Abdﬂcﬁ: : .\‘\ \ H : 'J-m ““\ }
Transfection of || Toserton checiing 0 e ! o | T N
Rmbinmt sﬂd]. Recomh. .l .d8 DNA -an 1 0 100 1000 10800 » dl 1 10 I?.M)m m
B icles Infoctinof  Recombinant ace/ expression g
partl S oolls .
Enzyme kinetics: . g2 iy of
) . k| - AChBs
The activity of AChE was measured according to Ellman %1 9617 i - o) inhibition of (A) carbofiiren,
by using the lysate of P3-infected S9 and homogenates of C. o L 4 (B} methomyl, (C) chlorpyrifos-oxen
suppressalis collected from Changhua. o 81 S i gt gubstrate concentration of 80 uM.

Conclusions

1. The activity of all four expressed AChEs is significantly higher than that of crude extract of C. suppressalis. There is
more than 100-fold difference between V., of crude extract and expressed wild-type AChE of this rice stem borer.

2. Although the specific activity of A314S substituted AChE is considerably lower, the overall catalytic efficiency is
higher than g of wild-type and H668P substituted AChE due to a compensation of increase in binding affinity (or a
(].Gcl'ease m 5

3. ACHE with A3148 substitution is less sensitive to the inhibition of carbofuran and methomyl, which confirms that
A3148 substituted ACHE is responsible for the carbofuran resistance in C. suppressalis.
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Significantly Elevated Expression of the cyp 9 Genes in a Permethrin Resistant Strain
of Aedes aegypti

Cheng Chang*, Xin-¥1 Huang®, Wen-Kai Shen®, and Shu-Mei Dai®

* Blotechmology Center, Natieual Chung-Haing ® of g2y, National Chung-Hring University, Talchasg 40227, Tatwan, RO.C.

Introduction

Quantitative RT-PCR Analyzing for Resistance Related cyp Candidates
Aﬁm-mumbmﬂlmmdh—nuﬂm

yellaw frver, dengne fever, and dengwe hemorrhagic fever. Up to date, After RT-PCR analysls, g, and DNA of smscoptihls and

Mummmmmmmmmm ‘However, mosquites, elght cyp 9 genes, Le. 2724, 9726, 9727, T30, 9532, 9J9v1, S79v2, and 9, were

to py hay and hecomes & mafor identified that expressed in both larva and adult stages.
mtummmnmmmmmm
meechaniams are involved in pyrethrold vesistance, an increase in the rate of —_— - - -
detexification and insensitiviéy of target site. Mutations of pors gene asseciated with CYP Activity Is Contribute to Permethrin Resistance

in Per-R strain of Ae. segypti have bosn Mextified". Speeific primer sets for the individual cyp 9 gene were synthesized, and thelr expressien

Althongh changes in ssternses, mono-oxygeaases, and glutathlone transferases are profiles were analyzed nring RT-real time PCR. After Internal calibration with ribssomal
kmown to contribrate te the rexistance, little is known about these metubalic redetance proteln gene 517 (RpS17), 337, and 9M6 revealed 7.5- and 4.3-#old elevation in redistant
mechaniams. Tho goal of this r his ta identify potentil cas theat o larva. Amother intermal coutrol, ribssomal protein genc L8 (RplLE), gave simitar and
the in gur PerR strsin, reproducible revults [Fig. 2] Most cyp 9 gomes reveal elrvation in Per-R exvept the 30
Cytochome P450s Are Responsible to Permethrin Resistance Fig. 2. Relative expression patterns of individual cyp 9 gene in between

susceptible and resistance mosquito larva
Cytochame P450s (CYPs) are exzymes mediated detexification of both endogesous
and Using larva we found the LC5 15
values of permethrin in Per-R drepped from 334.5 to 21.3 ng/ml when assaryed with
pipercay] butoxide (FBO) [Table 1]. The synergistic offect gave the first clue that
M L]

Table 1. Synergisikc effect of PBO in different Aedes aegypd strains

s the S 10
total monsoxygenasc sctivity slso increasc 1.9-fold In Per-R was found compared to =
1t im smeceptible Bors Bors pirain, E
£ mRpS17
4 st ERpL8
2
3
]
=

Strain  Insccticide  Synergit  LCy(mpmh) SR BB 0

BoraBora Permethrin - 1.T8 - - 9J24 9426  9J27  9J30  9J32  9J9vI 9J9v2  9M6

5 L
PEO! oz o8 . CYP Genes
and M6 gave 1.6, 29, 123, 48, 3.1, 27, and 17.0-6old Increase In Per B,
Par-R42 Parmathrn - 33450 - 190.3 ely [Fig. 3]. Under 9727, and M5 hud been

highly indoced in adult oiotgeitoes as the observation in kirve stage.
PBOY 21.30 157 121

Fig. 3. Relutive expression Jevels of lndividual gp 9 gene in between sasceptible
and resistance adults

‘m,mm:
Jm(mm-mu—mlmmmm

Determination of Expression Profile of cyp 9 Genes in Aedes aegypti

Recently, Strode et Al? reported an unmsual expansion of CYP9 pene family in Ae
aegypil To test whether or mot the CYP¥s expressisn involves in permethrin
lullhl::,w mmmmwmummm

mRpS17
ERpL8

e 1 targets of dy In Ae. acgypd [Fig. 1].

Fig. 1. Conserved regions of CYP 9 amino acid sequence alipnment for
design of degenerate primers

Relative Expression

9424 9J26  9J27  9J30  9J32 9J9vI 9J9v2  9M6

CYP Genes

Conclusions

In this simdy, we identify several cyp # geses reveal up regnintion in resistunce Per-R

The ofepp another lime of evidemce
indicate the cytochome P4504 involved in p 1u resk The
Temciions of individual CYPS enzyme fmvolve in permethrin metabelic patirwsy will be
examined in mear fitwre.
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