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Genetic diversity of Chilo suppressalis (Walker) as determined by
partial CO I gene sequencing and DGGE
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Abstract [Objectives] To investigate whether or not transgenic rice will affect the genetic diversity of Chilo suppressalis
(Walker). [Methods] 12 individuals of C. suppressalis were randomly selected respectively from specimens collected in
Jiangxi and Hunan. After extraction of genomic DNA, PCR and cloning of 658 bp fragment from the CO [ gene ( 35 - 692 bp),
158 clones were sequenced. Meanwhile three worms were analyzed by PCR-DGGE. [Results] 173 polymorphic sites were
identified in the 658 bp fragment. The haplotype diversity (h) of Jiangxi samples was 0.820 whereas that of Hunan samples
was only 0.542, suggesting greater CO [ gene polymorphism in Jiangxi than Hunan population. DGGE analysis of a
266-bp-fragment in the CO I gene (1 278-1 493 bp) resulted in five distinct bands. Three worms could be clustered into two

groups, which is consistent with result of gene sequencing. [Conclusion] Sequencing can obtain more detailed information
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on the genetic diversity of target genes in C. suppressalis but is higher in cost and is relatively time consuming. DGGE

provides less information but is a high-throughput method. If the DGGE system is well optimized and used properly, large

numbers of samples can be analyzed in a reasonable period of time. So DGGE is suitable for investigating whether or not

transgenic rice will affect the population genetic diversity of target insects, i.e. C. suppressalis, and non-target insect, i.e. rice

plant hoppers.

Key words Chilo suppressalis , transgenic rice, CO

Chilo suppressalis ~ Walker
Meng et al.
2008
400~500 t 2006 2010
2253 hm’
71.72  t 2012
Kavlock etal. 1996
2006
2003
Bt
Bt
2012
2004
2007 2012
2012
kb

16

, genetic diversity, DGGE

2011
2014
13
C
cytochrome C oxidize CO
C Cytochrome C oxidize
CO b Cytochrome b Cyt b
Yin et al.

2011 Meng 2008

Yin 2011

CcO

Denaturing gradient gel electrophoresis
DGGE
CcO

1 #ME57EZE
11 SRBE#H
2013 8
63
30

12 CcO
PCR-DGGE



5 : CcO

- 1239 -

F1 #HEKE. HEMNFHE
Table 1 Sample number, source and number of sequencing

Sampling locality

Number of sample

1 2

Code of Sample Number of sequencing

JX1308Al1 12
JX1308A2 11
JX1308A3 2
JX1308A4 2
JX1308A5 1
JX1308A6 2

Nanchang, Jiangxi 12

N28°37', E116°03' JX1308A7 10
JX1308A8 8
JX1308C1 9
JX1308C2 10
JX1308C3 14
JX1308C4 12
HNI1308A1 2
HN1308A2 12
HNI1308A3 11
HN1308A4 2
HNI1308A5 2
HNI1308A6 9

Xiangtan, Hunan 12

N27°49', E112°55' HN1308B1 10
HN1308B2 2
HN1308B3 2
HN1308B4 1
HN1308B5 10
HN1308B6 2

1 X HN 2 ColI

1: In code of sample, first two letters stand for sampling locality, JX for Jiangxi Province and HN for Hunan Province
respectively. 2: Number of sequencing stands for the number of positive CO [ clones sequenced from one individual.

111 &F DNA
PCR
TOYOBA KOD-plus-neo DNA
PCR
Col
PCR 2012

LCO1490 HCO2198 658 bp

DGGE CcO
F 5-CGGGGCGGGGGCACGGGGGCTTTAGG
NTTAGCAGG-3' CO R 5-TCAGCAGGTGG
TAGAT-3' 266 bp

DNA

Primer 5.0
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Table 2 Genetic diversity statistics of population of Chilo suppressalis

COl
CO I gene partial
col e p
. %
Sampling Number of Number of P ¢ n
locality umber o haplotype ereentage o p Conserved regions
sequencing polymorphic site Haplotype .
diversity N"}CleOFlde
diversity
Nanchang, 93 17 22.3 0.829 0.05721 158-252726’_232-622’
Jiangxi
Xiangtan, 65 3 15.5 0.542 0.02883 122-196, 218-262
Hunan
Nanchang, 158 20 26.4 0.864 0.05473 150-227
Jiangxi
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Fig. 1 Types and geographical distribution of haplotype of Chilo suppressalis
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Table 3 Heterogeneity analysis of CO I gene (35-692 bp) of individual Chilo suppressalis
Col
COol % CO I gene partial
Code of Number of Number of Percentage of
sample sequencing haplotype polymorphic site h T
Haplotype diversity ~ Nucleotide diversity
JX1308A1 12 4 1.98 0.455 0.00474
JX1308A2 11 1 0.00 0.000 0.00000
JX1308A7 10 2 0.15 0.200 0.00030
JX1308A8 8 1 0.00 0.000 0.00000
JX1308Cl1 9 2 0.15 0.222 0.00034
JX1308C2 10 3 0.30 0.378 0.00030
JX1308C3 14 5 15.30 0.506 0.02605
JX1308C4 12 3 11.09 0.318 0.01826
Average of 11 2.63 3.62 0.260 0.00625
Jiangxi
HN1308A2 12 1 0.00 0.000 0.00000
HNI1308A3 11 1 0.00 0.000 0.00000
HNI1308A6 9 1 0.00 0.000 0.00000
HN1308B1 10 1 0.00 0.000 0.00000
HN1308B5 10 1 0.00 0.000 0.00000
Average of 10 1 0.00 0.000 0.00000

Hunan
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Fig. 2 UPMGA tree of haplotype of Chilo suppressalis based on CO I gene segment
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Fig. 3 DGGE and phylogenetic tree of CO  gene of Chilo suppressalis
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A. Picture of DGGE of CO  gene of individual C. suppressalis; B.Phylogenetic tree of CO  gene of individual C.
suppressalis;  :JX1308C3; :JX1308C2; :JXI1308Al.
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