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Abstract
7 geographical populations in Inner Mongolia

and Angaracris barabensis) .

molecular phylogenetic tree with the NeighborJoining and UPGMA method. In the sequences obtained A + T was about
76.6% and 22 nucleotide sites ( about 7.26% ) were substituted. A + T was much higher at the third site than the other
two sites in every amino acid code. 18 hapotypes were detected in 28 individuals; hapotype diversity index( H) and mean

nucleotide diversity index( Pi) reached 0. 218 and 0. 0018 respectively. Genetic divergence F, was 0. 0128—0. 1573 and

gene flow Nm was greater than 1.
27.64% between

Mongolia were located in different clusters
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We compared homologous sequences

An AMOVA test indicated that there was 72.36% genetic variation within
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Mitochondrial DNA ND1 gene sequences were sequenced in 31 individuals of Oedaleus asiaticu ( Bienko) from

including 1 related species and 2 outgroup species ( Myrmeleotettix palpalis

populations. The phylogenetic trees suggested that different individuals from the 7 areas in Inner

but no clear relationships between haplotypes and geographical regions could

be inferred. Because the branches of each cluster are parallel there is no clear difference between the different areas.
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Oedipodidae Oedaleus . (2004) (2006)
o DNA
( 2003) .
(
2002) . 7
DNA NADH

ND1 ( NADH-dehydro—gelmse subunitl)
Myrmeleotettix palpalis

Angaracris barabensis
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Table 1 Specimens of Oedaleus asiaticu for mtDNA analysed
)
Group Sites Code Number Collection date( year. month) Location

S 5 2008. 8 E: 111°21° N:41°22°
D 5 2007. 8 E:109°16° N:41°21°
H 4 2008. 8 E:120°31° N:49°51~
C 5 2007. 8 E: 117°58 N:42°26°
T 5 2007. 8 E:121°14° N:43°59°
A 4 2008. 8 E: 103°10” N:40°47°
Z 5 2008. 8 E: 120°51° N:46°11°

1.2 DNA : : (25:24:1)

( 2001) . (2002) NaCl( 150 mmol/L)
o 3 -20°C ; DNA
0.8 mL ( 200 0.4 mL TAE RNA A(50
mmol/L Tris-Cl pH 8.0; 100 mmol/L EDTA; 1% wg/mL) 37°C 5h K 120 ug

SDS; 50 pg/mL K)  37%C 4h 5h DNA 1



4 mtDNA NDI1 *+ 813
100 pL TE DNA o bp o
1.3 PCR Simon  (1994)
PCR DNA : ! 2
NADH 1 PCR mtDNA 2
DNA NDI1 347
2 DNA NDI PCR
Table 2 Primers used for PCR and sequencing of mtDNA NDI of Oedaleus asiaticu
Primers Sequences Position
NI -] - 12248 5 — GTAGCATTTTTAACTTTATTAGAACG -3 10213 - 16933
N1 - N -12595 5= AAGCTAATCTAACTTCATAAG -3~ 10925 -20431
PCR 0.2 mL PCR
50 pL DNA 30 ~60 ng 10 2
X 5 wL Mg®*3.0 wL(25 mmol/L) dNTP 2.0 2.1 ND1 DNA
pL(2.5 mmol/L) 2.0 pL (10 pmol/ 7 28
L) TagqDNA 1.5U 20 pL .1 2 31
o DNA mtDNA ND1 mtDNA ND1
DNA o 12 248 ~ 12 595
1 94°C 3 min 94°C 1 347 bp
min 48.6°C 1 min 72°C 1.5 min 37 .
72C 7 min 4C o 1
(0.005%) 1.5% 2 2
1 x TAE 300 bp( 1) . 31
2 000 bp DNALadder o
PCR 4 ~5 .
22
o ABI-PRISM3730 7.26% 3 (
° 68.18%) 2 4.55% 1 27.27% .
1.4 DNA 3 A+T
Dnastar Package Edit seq 90. 3% 1 A+T
74. 6% 2 61%
Dnastar Package Megalign( Clustal TA
W ) . . Dnasp4. 0 25.8% T50.8% C12.5% G 10.9% A+T
76.6%
Mega ( Version2. 1 2001) 3 A+T 0 28
Kimura2- NDI
Parameter NJ UPGMA 96. 48 % GenBank
Boot-strap 1000 95% ( EU287446) . MEGA
DNA
o mtDNA NDI1

9 2
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A T.A C T 0. 004 ( 3). 7
c.C G . (F) (N,) 7
2.3% 0 0.0128 ~
0.18% . 0. 1573
5 s (P <0.05) N,
7 mtDNA ND1 1; AMOVA
; 72.36% 27.64%
.7 °
; 28 18
\ (. (H) 0.218
(i) 0 (Pi)  0.0018
0.42% ~1.68% (4
0.116 ~0.312 ; 0.001 ~
3 7

Table 3 Genetic variation parameters of seven Oedaleus asiaticu populations

Parameter .
(X) (D) (H) (Q) (1) (A) (2)
. 4 4 4 4 4 4 4
Sample size
. 0.52 1.24 1.68 1.54 1. 65 0.42 0.61
Polymophic locus rate
3 2 3 2 3 3 2

Haplotype number

L 0.116 £0.027 0.287 +0.089 0.302 £0.054 0.215+0.047 0.246 £0.052 0.216 +0.041  0.267 +0. 068
Hapotype diversity

0.001 +£0.0004 0.003 £0.0002 0.001 £0.0003 0.004 +0.0001 0.003 £0.0002 0.001 £0.0003 0.002 +0.0004

Nucleotide diversity

4 7

Table 4 Genetic divergence and gene flow between seven Oedaleus asiaticu populations

Population name (X) (D) (H) (Q (T (A) (Z)
(X) — 0. 9452 3.476 2.412 2.567 5.214 3. 157
(D) 0.0128( P >0.05) — 3.018 2.514 2.367 5.017 3.984
(H) 0.1021( P <0.01) 0.1226( P <0.01) — 2.548 2.741 4.957 2.413
(C)  0.0535( P <0.05) 0.0498( P <0.05) 0.0674( P <0. 05) — 1.028 3.781 2.045
(T)  0.0352( P <0.05) 0.0485( P <0.05) 0.0826( P <0.05) 0.0115( P <0.05) — 2.156 2. 846
(A) 0.1573(P<0.01) 0.1575( P <0.01) 0.1382( P <0.01) 0.0845( P <0.01) 0.0679( P <0.05) — 3.152
(Z)  0.0342( P <0.01) 0.0278( P <0.01) 0.0154( P <0.01) 0.0356( P <0.01) 0.0447( P <0.05) 0.0575( P <0.01) —

F, (P<0.05 ; P<0.01 )
Nmo

Figures below diagonal represent genetic divergence( F',) and corresponding significance test of divergence between populations ( P

<0.05 means statistical significance; P <0.01 means extreme significance) ; while figures above diagonal represent gene flow

( NV,) between populations.

m
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Fig.1 303 bp DNA fragments of mitochondrial ND1 gene of Oedaleus asiaticu and two outgroup species
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