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Population genetic structure of three stocks of Acanthopagrus schlegelii based on
mtDNA control region sequences

SHI Xiao-feng'?*, SU Yong-quan', WANG Wen-cheng', WANG Jun'

1. College of Ocean and Earth Sciences, Xiamen University, Xiamen 361005, China;
2. Third Institute of Oceanography, State Oceanic Administration, Xiamen 361005, China

Abstract: In order to elucidate background information on the genetic diversity and population history of Acanthopagrus
schlegelii, the genetic diversity, population genetic structure and demographic history of Dongji stock, Aotou stock and
Wanning stock of the black porgy were analyzed based on the control region fragment of mitochondrial DNA in this study. The
results showed that the sequences of 88 individuals of the three stocks were 715~716 bp in length and that there were 59
haplotypes. The value of haplotype diversity ranged from 0.949 to 0.985 and the nucleotide diversity, from 0.0068 to 0.00901.
These results indicated that the three wild stocks presented a high level of genetic diversity. Significant population
differentiation was detected for the two populations of Dongji stock and Aotou stock, while there was no significant genetic
differentiation between Dongji stock and Wanning stock as well as between Aotou stock and Wanning stock. In addition, no
obvious lineages and geographic clusters were found in the neighbor-joining tree, which supported the notion that unique
management unit (MU) was recognized on the basis of the southern populations. Both neutrality tests and mismatch
distribution analysis suggested a late Pleistocene population expansion for the three stocks. The genetic diversity and
population genetic structure revealed were attributed to the absence of geographic barrier, influence of sea currents and human
activities.
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mtDNA 3 57
(Acanthopagrus schlegelii Bleeker, 1854),
R (Perciformes), ( , 2004, ,2010)
(Sparidae), (Acanthopagrus)( , ,
2011), ( , 1985),
, 5~50m ,
R , (Simon et al, 2006) ,
( , 1985; , ,
20006), , « ”
( ,2004)
) ( , 2008; , 2009)
, ( DNA(mtDNA) ,
, 2007; , 2011; , 2007) 3
’ ’ 1
( , 2003; .11
2010; ,2007) 2011 5 ~2012 5
( , 20006), s 1,
, 74.4~285.3¢g , 13.4~
( ) 19.8cm, -20°C
®1 BERM\HESXEFERE
Tab.1 Information of the sample collection of A. schlegelii
(DJ) 2011 5 30°11'N, 41°23'E 29 95%
(AT) 2012 5 22°42'N, 114°32'E 29 95%
(HN) 2012 5 18°45'N, 110°28'E 30 95%
1.2 DNA HDDloopR-43: 5-CACG GGGCTTTTTAGGGACCATCT-3,,
DNA DNA , PCR ,
,2002 20mg : W95°C 5min; @32 : 94°C 30s, 56°C
, , 30s, 72°C 1min30s; ®72°C 10min; @4°C Pause
5uL KQ0pg' L") DNA , ,
DNA,
DNA 1.4
1.3 PCR PCR ;
(GenBank IRNA™" 715bp
JQ746035), Primer Premiers 5 D-loop , ClustalX 1.83
HDDloopF-54: 5'-CCTATTGCTCAGA GAAAAGGGATT-3’ (Thompson et al, 1997) s
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( , 2006), 3
DnaSP 4.10 (Rozas et al, 2003)
; MEGA 5.0 2
(Kumar, et al, 2008) / (Ts/Tv), 2.1 D-loop
Kimura s S 3 88
A. latus (NC _010977.1) , D-loop , 715~716bp
(Neighbor-Joining, NJ) 3 67 69,
, 1000 ; / (AT)
Arlequin 3.1(Excoffier, et al, 2005) 40 , (D 39 ,
Fy, Tajima’s D(Tajima, 1989) (WN) 32
Fu’s Fs(FU, 1997) 5, 19 15
s SSD(the sum of squared differences) , 14 3
Harpending’s (Harpending’s raggedness indices, 1 , ,
Hir) (% LAG 62.4%)
) @ T-C ( 35.4%),  A-C
’ (0.59%) A-T (0.72%) C-G (0.38%)
: T-G (0.51%) MEGAS.0
t = 2ut » M Ts/Tv=29.26,
’ 1 ’ , D-loop
u=2uk 2) ’
k DNA . Grant et al(1998)
, , 2
( ) ‘ 3
(Lecomte et al, 2004) , D-loop (
3%~10% Hd>0.5, 7>0.5%),
(Lee et al, 1995), R (Grant
3 , et al, 1998)
*2 ERBZEAHBRESHMEER
Tab. 2 Molecular diversity indices for the two populations of A. schlegelii
D-loop (DJ) (AT) (WN)
29 29 30 88
23 23 19 59
(Hd) 0.985 0.983 0.949 0.987
() 0.00901 0.00959 0.0068 0.00867
2.2 )
88 59 (GenBank , AMOVA
KJ586516~KJ1586574), ,
, 19 ( 2), 23 Fy , 0.06082(P<0.01),
.16, C 9
9 ( 3) 3 3.69%,
NJ 2 , 96.31%,
(<30%), Kimura
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Fig. 1
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1421970989 2345885784 5234903555 6788708577 5389725484 5678601126 7135649]
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Hap 49 ....... ... ... ... ... G e G... A........ CG. [
Hap 50 . ... . e e e e G. Al CG. (CO
Hap 51 .......... R G. LALLLT CG. C ...
Hap 52 T Gt e e e e e e e e e G. B G. L
Hap 53 T e e e e et e e e e e et e e e G. B G. (CO
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3

Variable sites of mitochondrial D-loop sequences in the three populations of 4. schlegelii
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Tab. 3 Distribution of 59 haplotypes in A. schlegelii among the three stocks

DJ AT WN  GenBank NO. DJ AT WN  GenBank NO. DJ WN  GenBank NO.
1 6 KJ586516 21 1 KJ586536 41 1 KJ586556
2 1 KJ586517 22 2 1 KJ586537 42 KJ586557
3 2 KJ586518 23 1 KJ586538 43 KJ586558
4 1 KJ586519 24 1 KJ586539 44 1 KJ586559
5 2 KJ586520 25 1 KJ586540 45 KJ586560
6 1 KJ586521 26 1 KJ586541 46 1 KJ586561
7 1 KJ586522 27 2 KJ586542 47 KJ586562
8 1 KJ586523 28 1 KJ586543 48 1 KJ586563
9 1 KJ586524 29 1 KJ586544 49 KJ586564
10 1 1 KJ586525 30 1 KJ586545 50 1 KJ586565
1 2 1 KJ586526 31 2 KJ586546 51 KJ586566
12 1 KJ586527 32 2 KJ586547 52 1 KJ586567
13 1 KJ586528 33 2 KJ586548 53 1 KJ586568
14 1 KJ586529 34 1 KJ586549 54 2 KJ586569
15 2 3 KJ586530 35 1 KJ586550 55 1 KJ586570
16 2 KJ586531 36 2 KJ586551 56 1 KJ586571
17 1 KJ586532 37 1 KJ586552 57 1 KJ586572
18 1 1 KJ586533 38 1 KJ586553 58 KJ586573
19 2 KJ586534 39 1 KJ586554 59 1 KJ586574
20 1 KJ586535 40 1 KJ586555
( 3), Tajima’s D Fu’s Fs ; (2010)
, Fu’s Fis , Harpending’s 10
(Hir) SSD , , 0.987,
, 0.00916
(growth expansion model)
(»>0.05) (5), , )
(Hd>0.05,
T, 7>0.005),
0.254~0.076Ma( , 2010), Pampus argenteus(Peng et al, 2009) Ilisha
0.263~0.079Ma, elongata( ,2009) Pleuronichthys
0.179 ~0.054Ma, 3 , cornutus( ,2012) Pagrus major(
0.251~0.075Ma, ,2010) Collichtys iucidus( s
( 2.59~0.01Ma)( , 2010) , 2011) 2 Decapterus maruadsi( )
(2010) 2012a) (Scomber japonicus)( , 2012b)
3 )
)
, , , 20006), ,
, (2006) , Jean
5’ D-loop 3 et al(1998) D-loop
72 , 51 , >

0.9787, 0.00886,

0.00232~0.00399,

>
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2000 Bootstrap
(=30%)
Fig. 2 NI tree of 59 haplotypes of 4. schlegelii based on
D-loop sequences.
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Tab. 4 Matrix of pairwise Fy values (below the
diagonal) and P value (above the diagonal) among the
three stocks of A. schlegelii based on control region
sequences

WN DJ AT
WN 0.1848 0.0142
DJ 0.0083 0.00
AT 0.0371%* 0.0608*
¥ P<0.05
- e —— WA

IER/%

B %

80
70 F
60 -
50F
40 -
30F
20 -
10

/%

01 234567 8910111213
AT IR

3 3

a. WN; b. DJ; c. AT
Fig. 3 Mismatch distributions for the three stocks of A.

schlegelii .
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x5 BHREH3 MNHIEEIKE T D-loop FFFIAY Tajima’s D (D), Fu’s Fs (Fs) AN RE 3 5 Fr it i
Tab. 5 Results of Tajima’s D (D), Fu’s Fs (Fs), mismatch distribution test (SSD), corresponding p-value, and the
mismatch distribution parameter estimates based on A. schlegelii D-loop sequences in the three geographic stocks

Tajima’s D Fu’s Fs
D ¥4 Fs P SSD Hir T 6y 0,
DJ -1.299 0.076 —12.788* 0.000 0.0054 0.0148 7.28 0.000 100.16
AT -1.210 0.091 —12.189* 0.000 0.0045 0.0161 7.53 0.000 158.59
WN —1.446 0.063 -8.145% 0.001 0.0079 0.0276 5.12 0.304 49.57
-1.318 0.077 ~11.041* 0.000 0.0060 0.0195 6.64 0.101 102.77
—2.402% 0.000 —24.470% 0.000 0.0032 0.0118 7.2 0.002 99999.00
*P<0.05
(Colonization) , ,
(2010) ( )
(Hewitt, 1996), s (management unit, MU)
, 20
AMOVA 80 ,
b 3 b
(Zeng et al, 2012) )
, 5~50m , ( )
( , 20006), ,
( , 2010)
0.25m-s ! s 5
100km(Hwang et al, 2005) s
( » 2000),
3 >
s , . 2003. , , , . 2010.
0. ,22(6): 9-14. . ,31(2): 136-139.
, , , . 2006. DNA , , . 2000.
[J7. , 2(4): 24-30. [M]. : 1 435-446.
, , , . 2007. , , ., .2010. Ma Myr

1. , 14(2): 40-42. 1. , 38(2): 79-80.
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> ) , . 2010.
[J]. ,
17(5): 1075-1084.
, , , .2012a. fiz
[J1. : , 51(4): 759-766.
s R , . 2012b. 2 fif
1. , 31(4): 509-516.
S . 2002. [M]. :
: 463-470.
. 2008. [D].
: 171,
, , , . 2010.
[ , 9(34): 1387-1394.
s s , . 2009. D-LOOP
(llisha elongata) [J7.
,40(3): 330-337.
s s , . 2009.
. ,27(3): 48-53.
> ) , . 2011.
1. , 35(5): 117-119.
. 2011. [D].
( ): 149.
> s , .2004.3
RAPD [ , 11(3): 185-189.
S . 2010.
[ , 25(7): 775-781.
s , . 2011.
[J7. , 32(2): 34-40.
. 2007. 1. , 24(11):
12.
> , . 2007.
1. , 3(6): 63—66.
R s , . 2012, (Pleuronichthys
cornutus) [J]. , 31(5):
552-556.
. 1985. [M].
1023-1025.
, s . 2006. [M].
1 217-218.
, s , . 2010. 5
[J. , 34(2): 75-79.
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