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Abstract [Objectives] Acetylcholinesterase (AChE) plays a vital role in the nervous system of insects and serves as the
target for various organophosphate and carbamate insecticides. The aims of this study were to identify alternative splicing of
the Acel gene in R. padi field populations sampled in different regions of China and the effect of alternative splicing on the
secondary and tertiary structure of AChEl. [Methods] R. padi field populations were collected from 16 different regions of
11 Chinese provinces. RT-PCR was used to clone the cDNA sequences of the Acel gene from 15 individuals from each field
population and a susceptible laboratory strain. The deduced amino acid sequences of R. padi AChEl were submitted to the
SABLE online and I-TASSER online servers to analyze the effect of alternative splicing on the secondary and tertiary structure
of AChEL. [Results] Alternative splicing was found in individuals from nine field populations. This occurred near the 5’
end of the AChEI coding region, resulting in the deletion of “ATCCGAATTTAG” and the amino acids “RSEF”. Results of
structural analysis showed that alternative splicing changed the secondary structure and tertiary structure of AChEL.
[Conclusion]  Alternative splicing is common in wild populations of R. padi. This can change the spatial structure and
catalytic properties of AChE 1.

Key words Rhopalosiphum padi, acetylcholinesterase, alternative splicing, frequency of alternative splicing, tertiary structure

* 31272036 31471766 20110204110001
** E-mail: maohua.chen@nwsuaf.edu.cn

2014-10-13 2014-10-28


mailto:maohua.chen@nwsuaf.edu.cn

Chinese Journal of Applied Entomology

2014, 51(6): 1488-1495.

DOI: 10.7679/.issn.2095-1353.2014.173

Rhopalosiphum padi  Linnaeus
2001 2009
2013
Chen et al. 2007 Lu and Gao

2009  Lu et al. 2013

Acetylcholinesterase AChE EC3.1.1.7

1992 Fournier and Mutero 1994

AChE
Acel  Ace2 AChEI
AChE2 Acel
Ace? Acel AChE1
Baek et al. 2005 Lee et al.
2007 Kim and Lee 2013 Acel
Kim and Lee 2013
Alternative splicing
RNA
Modrek and Lee
2002 Johnson et al. 2003 Kornblihtt et al.
2013
Stamm
etal. 2005
mRNA
Malcolm et al. 1998
3
AChE AChE synaptic AChE-S
AChE erythrocytic AChE-E AChE
readthrough AChE-R  Soreq and Seidman
2001 Torpedo marmorata  Sikorav

etal. 1985 1987 T. californica

* 31272036 31471766
** E-mail: maohua.chen@nwsuaf.edu.cn

2014-10-13 2014-10-28

Schumacher et al. 1986
AChE mRNAs
Baxter and

Boophilus microplu

Barker 1998 Rhipicephalus

sanguineus Xuetal. 2003 Aphis gossypii
Li and Han 2002 Culex pipiens
pallens 2007 Locusta

migratoria manilens Zhou and Xia 2009

AChE
AChE
Revuelta
etal. 2011 AChE
Acel
Acel
AChE1
1 #MR5EA*%
1.1 RHFRE
2013 11
16
50 30
m
25+1 C 70% 85%
16L - 8D
1
1.2 EEiRHA
RNA TRIzol Invitrogen
20110204110001


mailto:maohua.chen@nwsuaf.edu.cn

- 1490- Chinese Journal of Applied Entomology 51

DNA PrimeScript™ 1st Strand
DH5a cDNA Synthesis Kit Tag PCR
pGEM-T Easy Promega Takara
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Table 1 Sample information of 16 Rhopalosiphum padi field populations

Sample region Sample location Population code Coordinate Collecting date
Jinlin Baicheng JLB 122°52'E  45°39'N 2013.07
Gansu Lanzhou GSL 103°41'E  36°05'N 2013.06
Shanxi Xianyang SAX 108°05'E  34°17'N 2013.07

Hanzhong SAH 107°27'E  33°11'N 2013.04

Chongqing Beibei CQB 106°25'E  29°49'N 2013.04
Guizhou Guiyang GZG 106°32'E  26°28'N 2013.04
Henan Nanyang HNN 112°36'E  33°14'N 2013.04
Hubei Wuhan HBW 114°19'E  30°29'N 2013.04
Zaoyang HBZ 112°47'E  32°08'N 2013.04

Hebei Baoding HEB 115°26'E  38°49'N 2013.06
Shanxi Taigu SXT 112°34'E  37°25'N 2013.05
Hongdong SXH 111°41'E  36°13'N 2013.05

Shandong Zibo SDZ 118°02'E  37°06'N 2013.05
Taian SDT 117°14'E = 36°06'N 2013.05

Heze SDH 115°29'E  35°10'N 2013.05

Anhui Chuzhou AHC 118°20'E  32°21'N 2013.04

14.25 uL dd H,O 5.0 pL 5xPCR Buffer
2.0 uL 2.5 mmol/L ANTP Mg* 10 umol/L

1.3 B RNAKNREBRSRER
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15 DNA polymerase 1.5 uL ¢cDNA PCR
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Fig. 1 The nucleotide sequence and amino acid sequence of Acel gene alternative splicing region

A. Acel B. Acel
A. The nucleotide sequence of Acel alternative splicing region; B. The amino acid sequence of Acel alternative splicing region.
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Fig. 2 The frequency of Rhopalosiphum padi Acel gene alternative splicing in different field populations
1 The population code are same with Table 1.
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Fig. 3 The effect of alternative splicing on the secondary structure of Rhopalosiphum padi AChE
A. AChE1 B. AChE1
H o C

A. Indicates the secondary structure of AChE1 without alternative splicing; B. Indicates the secondary structure of AChE1
with alternative splicing; Transmembrane region is shown in the gray area of the box; H. a-helix; C. Coil or turn.
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Fig. 4 The effect of alternative splicing on the tertiary structure of AChE1 in Rhopalosiphum pad
A. B.

A. Indicates the tertiary structure of sequeces without alternative splicing; B. Indicates the tertiary structure of sequeces with
alternative splicing. The catalytic triads are enclosed in dotted boxes, and the enlarged tertiary structure of catalytic triads is
enclosed in bold boxes.
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