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tRNA tRNA
D-loop PCR PCR,
PCR 1
&1 3I9F%
Tab.1 The sequences of primer
PCR
cheilD-loopsen, GGGAACCCTAATCACCGCCG

CAAAGATGAGGATTGAGCTTGTGG
AACTCAGCGAGGACAACTACC
GGTTATTATAATTGAGGTGGGG

cheilD-loopant;
cheilD-loopsen,

cheilD-loopant,

PCR , PCR
25 uL, 1 uL, PCR,ix12.5 pL(
) 8.9 uL;
1.3 uL, cheilD-loopsen;  cheilD-
loopant;  cheilD-loopsen, cheilD-loopant,
PCR 194 4 min, 30
94 30s,54 30s,72 2 min), 72 10 min;
10 PCR ,
51,
1.23 PCR
DNA
pMD™18-T Vector 1( )
DH5a (H
, PCR «C )
1.2.4
BLAST ;
ClustalX ;
MEGA
, UPGMA NJ ; DNASP
2 &R
21 B &R BEF I AFAERFAR A B 75
TH
25 mtDNA
D-loop , ,
4 : 1141bp 1142bp
1143bp 1144bp, 25
BLAST 25 NCBI
( :GU296101)

D-loop s

, 97%~99% A T C G4 25
27.6% 24.9% 28.4%

19.1%(  2), AT (52.5%) CG

(47.5%)

®2 25 RRGUSBERIIK D-loop 7o E 2 8 (%)

Tab. 2 Nucleotide compositions of mtDNA D-loop se-
quences in 25 C. undulatus(%b6)
T(U) C A G (bp)
1 25.0 28.4 27.6 19.1 1142.0
2 25.0 28.3 27.7 19.1 1142.0
3 24.9 28.5 27.4 19.2 1141.0
4 25.0 28.4 27.6 18.9 1143.0
5 24.9 28.5 27.6 19.1 1142.0
6 24.9 28.4 27.7 18.9 1143.0
7 249 28.5 27.8 18.8 1142.0
8 24.8 28.5 27.5 19.2 1142.0
9 24.8 28.5 27.4 19.2 1143.0
10 24.9 28.5 27.6 19.0 1142.0
11 24.6 28.7 27.5 19.2 1142.0
12 25.1 28.2 27.5 19.2 1142.0
13 249 28.5 27.5 19.2 1142.0
14 25.0 28.4 27.7 19.0 1142.0
15 25.0 28.4 27.6 19.0 1142.0
16 25.0 28.3 27.7 19.0 1142.0
17 24.9 28.5 27.6 19.1 1142.0
18 24.8 28.5 27.6 19.1 1143.0
19 249 28.5 27.6 19.1 1142.0
20 24.8 28.4 27.6 19.1 1144.0
21 24.9 28.4 27.6 19.1 1143.0
22 24.9 28.5 27.5 19.1 1142.0
23 25.0 28.4 27.7 19.0 1142.0
24 25.1 28.2 27.6 19.1 1142.0
25 25.0 28.4 27.5 19.2 1142.0
249 28.4 27.6 19.1 1142.2
D-loop 3 25
66 , 0
, 4 , 59 , 2
1 5
200bp~
1 000bp
22 BARANEAESHK
221
DNASP 25
51
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x3 TREAE 25 RBKYEE D-loop FHIHEI 5
Tab. 3 Distribution of D-loop variable sites in 25 C. undulatus
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Fig. 1 NJ phylogenetic tree based on D-loop sequences
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B E & AR AN iE D-loop FF5IAY Kumar 25
Tab. 4 Kumar genetic distance of D-loop sequences between individuals of 25 C. undulatus

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1
2 0.002
3 0.004 0.005
4  0.006 0.006 0.006
5 0.003 0.004 0.006 0.007
6 0.003 0.004 0.004 0.002 0.005
7 0.004 0.006 0.006 0.007 0.007 0.005
8 0.004 0.005 0.005 0.006 0.006 0.004 0.004
9 0.004 0.005 0.005 0.006 0.006 0.004 0.006 0.005
10 0.007 0.009 0.011 0.012 0.004 0.010 0.012 0.011 0.011
11 0.008 0.010 0.010 0.011 0.011 0.009 0.011 0.010 0.010 0.015
12 0.004 0.006 0.008 0.009 0.007 0.007 0.009 0.008 0.008 0.012 0.012
13 0.003 0.004 0.004 0.005 0.005 0.004 0.004 0.003 0.004 0.010 0.009 0.007
14 0.004 0.004 0.005 0.006 0.006 0.004 0.003 0.004 0.005 0.011 0.010 0.008 0.003
15 0.004 0.006 0.008 0.009 0.007 0.007 0.009 0.008 0.008 0.010 0.012 0.009 0.007 0.008
16 0.005 0.007 0.009 0.010 0.008 0.008 0.010 0.009 0.009 0.011 0.013 0.010 0.008 0.009 0.003
17 0.002 0.004 0.004 0.004 0.004 0.003 0.003 0.002 0.004 0.009 0.008 0.006 0.001 0.002 0.006 0.007
18 0.005 0.007 0.005 0.008 0.008 0.006 0.008 0.007 0.005 0.011 0.010 0.010 0.006 0.007 0.008 0.009 0.005
19 0.003 0.004 0.004 0.005 0.005 0.004 0.005 0.004 0.004 0.010 0.009 0.007 0.004 0.004 0.007 0.008 0.003 0.006
20 0.004 0.005 0.005 0.004 0.006 0.003 0.006 0.005 0.005 0.011 0.010 0.008 0.004 0.005 0.008 0.009 0.004 0.007 0.004
21 0.002 0.004 0.004 0.004 0.004 0.003 0.003 0.002 0.009 0.009 0.008 0.006 0.001 0.002 0.006 0.007 0.000 0.005 0.003 0.004
22 0.002 0.004 0.004 0.004 0.004 0.003 0.004 0.003 0.004 0.009 0.008 0.006 0.002 0.003 0.006 0.007 0.001 0.005 0.003 0.004 0.001
23 0.004 0.006 0.006 0.007 0.007 0.005 0.007 0.006 0.006 0.012 0.011 0.009 0.005 0.006 0.009 0.010 0.004 0.008 0.005 0.006 0.004 0.004
24 0.004 0.005 0.007 0.008 0.006 0.006 0.008 0.007 0.007 0.011 0.012 0.008 0.006 0.007 0.006 0.007 0.005 0.009 0.006 0.007 0.005 0.005 0.008
25 0.003 0.004 0.004 0.005 0.005 0.004 0.005 0.004 0.004 0.010 0.009 0.007 0.004 0.004 0.007 0.008 0.003 0.006 0.004 0.004 0.003 0.003 0.005 0.006
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The variation analysis of mtDNA D-loop sequence of Cheil-
inus undulatus

HU Jing®, QI Xing-zhu®, YIN Shao-wu®?, LUO Jian!, ZHU Xiao-ping*, ZHU Fei,
HU Ya-li®
(1. The Ocean College of Hainan University, Key Laboratory of Tropical Biological Resources of Hainan University,

Ministry of Education, Haikou 570228, China; 2.College of Life Sciences, Nanjing Normal University, Nanjing
210046, China)

Received: Nov.,16, 2010
Key words: Cheilinus undulatus; mitochondrial DNA; D-loop; genetic diversity

Abstract: The aim of this paper was to study the variations in the mtDNA D-loop sequences of Cheilinus undulatus
populations. Twenty-five individuals of C. undulatus were collected from the offshore area of Hainan province. One
thousand and four hundreds bp nucleotide sequences of mtDNA D-loop region were obtained using PCR and clon-
ing techniques. 66 variation sites including 0 deletion, 4 inserts, 59 transition sites, 2 transversion sites and 1 tran-
sition- transversion sites were observed using ClustalX and MEGAS.0 softwares. The pairwise genetic distances of
these 25 individuals were calculated using the MEGAS.0 software and based on that, the NJ phylogenetic trees was
contracted for these fish populations. Analysis of this fish populations using the DNASP software showed that they
had a polymorphic sites (S) of 62, a nucleotide diversity (P;) of 0.00606 and an average number of nucleotide dif-
ferences (K) of 6.907, respectively. Overall, there were no significant variations between mtDNA D-loops of C.

undulatus populations.
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