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9 BTR % RIS H £ BEMA LR & DNA D-loop [X 8t & Z HE 1 /) Hr 1271

53 RH A, PR aINHLIEH 95% &
W [ 52 e, 32 0] S 06 3 AR A
1.2 XWHE

A B 4 DNA # 5 f= PCR ¥ 3% P ES
M/ 5807 fih 4R 1 4R L 53 R i UL P IR A
DNA, DI42HUS 9 DNA JgBA , #] ] mtDNA [
D-loop X 5| ¥ it 17 ¥ 3%, 51 ¥ > DLFI1: 5'-
AGAGCGCCGGTCTTGTAAAC-3’ fil DLRI: 5'-
GTGCCTGATACCAGCTCCTT-3’, PCR J i [
Btk DNA 252 100 ng, )z b {& & S4Bl 50
wL, & A 10 x Ex Tag Buffer 5 pL,dNTPs 2 uL
(2.5 mmol/L) , E FI#5I4)4 1 wL (20 wmol/
L) ,Ex Taq fiff 0.3 pL(5U/pL), B &K ¥k & 50
wL. PCR [ )2 B % 4 94 C HiZs ¢ 4 min, 94
CAsME: 45 5,52 CIE k 45 5,72 C4EAf 1 min,35
MG, e 72 CHREAF 10 min, I 1 7 P12 1%
V14 3% i 58 S P K A 0

2 Pk B e PCR 7= ) J AR 4 ( 1206
HRE) Zlifk, 285 5 pUCT]-T £ 4K ( BilgA 1) i
B WA IR 2 25 40 DHS |, 57 6 ) BH 1 78 1 7,
S KK IR I SR BUSCRL , F M13 51478 A gl )y
1 ( Applied Biosystems 3730, #9548 ) #E47 1F 2
X[

B A T B I GenBank 1 f fifi
F H #1251 mtDNA 4 ¥ 5 0 2%, DL (RNA™ 45
HOH (RNA™HE 5 3% 3 D-loop X 5 51] B 2 45 1 ¢
A, 743 D-loop IX ¥ 41 J5 {#i F Clustal X % fF""
AT X HES 3 AE SEAVIEW 2 % ot 152 1]
LA TAHIE, FI MEGA (version 3.0) i 55 fif B
21 BT R AT Kimura W02 0kt e g,
FJH DnaSP(version 4. 0) ¥ 4 it Hf AL Je 235
P (S) TR AL ZREME (H,) P ATIR 2
S (k) BAZAT IR Z AR (), V1O 25 (] S e A~
FlRE R [ 2 5 B0 (F) 1 PR I8 Wright 1) F 3k
O S I A IS R A AV v 2
(Nt s

F,=1/(1+4N,) ,N, (W) =(1-F,)/AF,,

2 4

2.1 FUZEEAEREFEHA mtDNA D-loop X
27 5 4FE
H A B A AR mtDNA D-loop X 4 PCR #~

6L T 7 N1 5 O =1 1 1 B i
GenBank, 3k 18 19 /& %] 5 & EU236540 -~
EU236592, ARSL5 53 4~ A ) mtDNA D-loop
X5 956 ~ 1 230 bp, 5 51 1K 28 AR K,
TP H mtDNA D-loop X 5' % fd & 4t H A 551
& ¥ 5| B G (repeat sequence unit, RSU) VA A&
Tl B 1) 4 AR Fr 8, T.C A I G il 7 1y
RN 33.4% 17.3% 35.4% 13.9% , H
HA+T I E(68.8% ) mT G+C &
(31.2% ) , LW ¥ 1 5 £ (1) mtDNA D-loop [X. i
T BA B B A i £ o
2.2 EEF

A BEA AR mtDNA D-loop X J¥ 41 /) 5
i A B H R A9 RSU, 1 HAS [R] A4S 1R Br 42 3% 9
RSU %t HA Fr AN 6], 53 AN 4 BE (A A i I RSU
BHAR R 3 KK & 2RSU 19§ A1 K
A 6 4~ (5 11. 3% ),3RSU K 41 4 (5
77.4% ) ,4RSU 6 (5 11.3% ), M ELEFH
GIHT R, FE R — AR RSU o R T s — 1
RSU 75 S AH X 8K, Hisy RSU Z [A] BEAS To 7% 5,
A E AR Z ) RSU AZ 5 8/, il ik J
RNAstructure version 4. 3"} H: & 5 ¥ 41 B oG 1)
TREER AT T, R L RR IR R IR A R e
PR
2.3 EAEMBEEESEESN

0T kA RSU X 8245 22 4 11 19 20 Hr &5 2R ™
A 25, S5 3 0 T A BE £ RN B 35t A% 2 RE M e A
Fie B RSU B H B F#0 B 7r y = KK HE . 2RSU 2§ |
3RSU 2K fl1 4RSU 2§, 4 DnaSP ( version 4. 0) %
PEREI, = RERE R BAE B ZAEME (H,) B
1.000,53 BEHFARME T AFEMP/EER, 285
L () B S HEm 5, b LL 3RSU 26 fig i
2RSU R fik, Y MR 22 R 8 (k) KA IR
ZrEMETE R (7)) ¥/ 4RSU >3RSU >2RSU (
1), 16 R4 M 4 B2 mtDNA D-loop X ¥ 5
W53 ANREA SRR I 179 ANAE AL, 4
Je o iy 14, 27% . 2% K BN R 3t 1% B R
0.0130~0.0182( % 2). 7 f1 B & Ff B 5]
V- 34 35t 4% B B d K 2 4RSU 261 3RSU 26,
0.028 7, AR I A1 B A HE A1 F
RN {HA8510 0.248 F12.215(F3).,
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1272 P/ I 38 &
®1 FLEBEHEAME mtDNA D-loop XFFIMEESHMESH
Tab.1 Genetic diversity parameters of sequences of D-loop region in E. awoara population
- N HAE TR AR ZREE Z ML, IS R 2 AL A IR 2 FE 4R 4L
K FEAEL i
number of haplotype number of average number of nucleotide
group sample number . . . . = . .
haplotypes( i) diversity (Hy) polymorphic sites( S) nucleotide differences( k) diversity (77)
2RSU 6 6 1.000 32 11.333 0.0119
3RSU 41 41 1.000 138 16.579 0.015 4
4RSU 6 6 1.000 54 22.667 0.018 5
A1t total 53 53 1.000 179 16.269 0.017 2

R2 FUEEAHMEMBRBERNT
EKEBEMNEEES
Tab.2 Genetic distance within and

between E. awoara groups

A group 2RSU 3RSU 4RSU
2RSU 0.0130
3RSU 0.021 9 0.016 2
4RSU 0.0250 0.028 7 0.018 2

R3 FLUESAHEXHEN F,(ETH)M
N, E(HEER)

Tab.3 The value of F_(below diagonal) and

N, (above diagonal) between E. awoara groups

H P group 2RSU 3RSU 4RSU
2RSU 0.505 0.424
3RSU 0.331 5.717
4RSU 0.371 0.041 9

3 11iE

3.1 SABETE mtDNA D-loop XKEE 5 5!
HEX

A1 BEAFER mDNA D-loop X FF4IH) S
Ui £ 5 HCH AN AF Y RSU L2 RSU ZERE 55 A 7 >
R L N S AR AP Z (N, < 1), W15 HED
& A 2 4> RSU A fig /& mtDNA D-loop [X # & J 5
) —F 5 A T 2, HoAth RSU 5 A] BB A2 38 i) B A
FHFEEALTIOR . KT 3¢ mtDNA D-loop X fff 5¢
B A Bl T, W N 8 ( Cyprinella
spiloptera) " @ity J8 ' K H Y K5 (Perca
fluviatilis Y2 W W Bt ( Scleropages
formosus) " W@ A A BE— M FILT
bp FJLH bp Z[H], 1fij— it mtDNA D-loop [X J¥41]
25 FEUFF R H A RSU, i SCTR 4 #F 58
%5 J& WP i 45 60 8% ( Coilia brachygnathus) | J] &%
( Coilia nasus) F1i} &5 ( Coilia nasus taihuensis) =

b 8 OB PR P ] X, Y 81 22 7 T 2R T L 38

bp A BN 1 RSU, = % 2 [a] ) 35 1% BE 25 4%
JN AR 0.011 ~0. 020,

(524 mtDNA D-loop [X & — 4~ 4 i 2 14 Ji
(95 50, BT LAz DX 5032 1 A i T 40 B R ) 58
% , mtDNA D-loop [X K [H £7 1 £ B 5 & )7
F T 77 A B S T AT R RN T 0 A R A R ok
T R 8 AL AR e 2 X E R R B A A —
SERE R . ABE ST R A BE £ Rl P B H
ANEEIY RSU DT 15 58 T 75 A1 Bt 11 57 52, 3K o 55
Jo I G T A B 08T AR 0 — b O 2, AN AT
ARG IN 75 A1 BE 0 358 45 22 M T EL AT Ol i A B
o YA R Ak N A3 A A% R B F 9% 25 A
3.2 RALUEEAMaMBENEEEHEEKTE

N3 £5 AR AL B, — S R a4 2R
M5 HGE IV B8 A AE RE ) R E ARV T S % D) A
S AR ZAEVE TS RE A T B R
PG R IR AR R, e AL Z RS B R
FE 2 [ AN B E WAL Z RS R A
S, R B TR o AN R AR 43 A T AR L g
R AR S B 2, st f8 2 800k 5 51 R 1 In
ZHUNT L RO R AR RET
AR LV V3, DA IBORE b s FRE AR R AR T T 45
SR A AR LS B A B AR A 4% 2 BRI
HLA B i R B

B R A ) A% R 2 S () BT 343845 B
B R i — - BE mtDNA 35345748 5 (1 W A B 2248
FRE S MBI R LGB R B o
(0.017 2) He 3R E AR FHR K R (R TLHL X 4 1 1
DX B L [X) 1 4 6% Gk ( Brachymystax lenok )
(0. 000 5 ~ 0. 004 6)7" fi1 JH b 4 £ fip
( Sinocyclocheilus grahami) F £ (0. 010 41)
9 0 L B I U T R (0. 027 1) UKL AT
HRECR A . bR EE SRS R 2 A % A OG, Al
{88 6 | 7 VA R (0. 008 23 ) 1 Aib T Ay B AT
KPR FERZFAA T Z o AL AT & 7 bk
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9 BTR % RIS H £ BEMA LR & DNA D-loop [X 8t & Z HE 1 /) Hr 1273

F14 T 0, 5 WL R O P, 0 2 IR S8 I T R L T
W M R A IR FRE B AT, AR L
1 BE F01 1) 381 20 HE R 107 B 50 W 0 D 4 AL
FRERIT R, FHCT MBS SN, M2 AT
T T S N T PR 3 A S
SUARXT AR T 1 AE Z R, BT, N 7 (R,
AR A BE A 5845 22 RE R B 4 2R B0 i T L
WG S S K. 5 4h, i 3RSU 25 B Al 4RSU
KB EAR F, (0.041 9) AT N, {5 (5.717)
15 458 3 BTSRRI 19 38 A5 AL AR AR fr e Bk
f14 5 [H 52 3

M3 B BB Ok 4 BT, ML U AR 6
(0.01 ~0.02) , & i ¥4 A 545 (0. 002 ~0.059) 1M
BRI A B A R REAR (] D-loop 3K [H 1Y
A% BB (0. 001 ~ 0. 044) 4 F o ] {5 IR 25
Rhodes 45" 3£ 3 4> 22 25 fof 102 o7 5 %F o 78 35
K- 5 000 km J [ 9 5 K A BE fa (E.
polyphekadion ) F i 5t A% 25 10 47 09T, Host A& R
B 70.0229 ~0.123 3;Antoro 27 BT 4 4%
2 TR A7 X 2% [ A B JE T I SR A 6 Al
B 250 R AHH A BE 8 (E. coioides ) )i & Z 1
PERFRTSE , 4 B AR A0 B 401 14 3% 14 20 A8 Mk 9 B0
1, gt fE 1 B3 05 0.016 ~ 0. 0865 52 7 7 457 fi]
H1 RAPD £ AR 43 #r T B 41 5 £ 2% A DL & 2001
A 2004 AERE Y 2 A RE IR Y 5 AL 2 AR E
RN TS5 FEAAAE R A1 B 358 1% 24 1k 4 4
B T ELTE A Y 38 7 B UL /N (0. 015 4 ~
0.034 7). HBLAT WL, AR L1 75 40 BE f ff R 3t 1
P LU N T % B B AR HE A BE £ R R X
At T8 ol B A 0 R G A MR A . R SY
AEUNHI R 13 AT 0 BE A RCTR A T AR 3R
T IR O b fy BE £ R AT T 2 RE R R BT AT
WON T B e SRR TR, BT
LR IR 2 254 (o ) 0844 B 85 (0 1) HL 8, AR
S B9 AR LS T A BRE £l B S SRR o
KFs
3.3 BSAHEHYHER

DAFE X 5 A B f0 RPHE 1) 5t 1% 2 FE P S HOT AL
b T LA S 56 O A5 1) R L1 TS 7 A B £ R 5t
1B ZREMES R > — 5 19 2 IR, o X LK) T O 4
oFe PR 3ok A4 LA B N T X 7 A B i AL 2 A
PR R R o BT R AR MR B A B £
FHEE A ORI 25 000 L A L] 4 2k 9 L

LA R A A RN 7 A BE A R R AL 2R T
B, A B I St O 7 AR T BB AR K B R BB A i
— R LT 48 . AR5 (2007 4R TS AR fR 97
WG S 1 ) o 40 4 44 SR ), T 0 B 0 A K
e AECEC S A5 G O Bt ke =, T LA SR 00 7 A B
AP0 B R A 5 AR DA A5 D5 I 4 BIF 5T 20
o ASWEFE P B i T A1 B A0 R 14 388 15 25 44
MEXT T 1 BEFA [ SRR (9 B 37 g A5 2 AE 1R 10
WL R N TR (51 N T8 o505 ) A i
ESILEES =S
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Analysis of mitochondrial DNA D-loop genetic diversity of
Epinephelus awoara in Dongshan Bay

LV Zijun' , CHEN Jintao'>, WANG Chao', XIE Shaolin', ZOU Jixing'"
(1. College of Animal Science ,South China Agricultural University , Guangzhou 510642, China;
2. Qingyuan North River Fishery Science Institute,Qingyuan 511510, China)

Abstract; This experiment was to study the genetic structure of E. awoara, which could realize effective
resource conservation and sustainable use of this species. PCR was used to amplify the complete sequences of
the mitochondrial DNA ( mtDNA ) D-loop region of 53 individuals of E. awoara collected from Dongshan
Bay. Because 5’ end contained different numbers of repeat sequence units( RSU ) and D-loop region had base
insertion or deletion,sequences length of 53 E. awoara individuals ranged from 956 bp to 1 230 bp. 53 E.
awoara individuals were divided into three groups;2RSU (11.3% ),3RSU(77.4% ),4RSU (11.3% ).
Sequences were analyzed with the MEGA ( version 3. 0) and DnaSP ( version 4. 0 ) softwares. The results
showed as follows: The average content of T,C, A and G was 33.4% ,17.3% ,35. 4% and 13. 9% ,
respectively. 179 polymorphic sites were detected yielding 53 haplotypes. The average genetic distance of
haplotypes is 0. 019 7. The haplotype diversity was 1.000( H,) . The nucleotide diversity was 0.017 2( 7). It
is concluded that the genetic diversity of the E. awoara population in Dongshan Bay was at a medium level
in mitochondrial DNA control region sequences.

Key words: Epinephelus awoara; mitochondrial DNA; D-loop; genetic diversity; Dongshan Bay
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