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R EEFREFZZ KLU D-loop FHIHNIE R L5

TR, ¥ W, IHHF, KEFY, FEFE, REKI,
WAL, YHA®, KBETE, BFH, DL,
BmW, XNEFER, ZT®RE, ¥ &

(L) RZE R = HE RSB, 77 T 530005;

2. LR BV XK= R S SU R, T PHE E M S B IEE E S E, T T 5300215
3. TR A XK BE ML, T BT 530031)

WE: YR T TRELHLENEERAHEAN AL EBEUSREI MR, £
K % b4k 45 ) K (D-loop) £ B 5 Fl oAtk g W B 1T, IR M. o, =T,
. RAMAPT S SN B EN LM RN R IR BRREEN. &7
&, HEmH 8 NAK 320 4 D-loop 7 7| & K & 947~958 bp, k40 Ml £] 29 AN A\ =t
KL EM2I0NERME, EFEAram 142, 2—F R b684; KAEHER
fra. BEAH. 2R SHEEH) FTHRERZRFFPRER Z K (0 27 & 210,
268, 0.998 43, 14.790 65 2 0.01570, R A &R T &, 8 NEEARA R £ D3R M i bk
oIy R AT WA AL A 8 ANEER R 1Y 3%t b R B (Fsp) 4 —0.012 68~0.466 74, Fk [ ¥
(Nm) 7 0.571 26~00, J7 2 947 W 7~ 41 B 6]« 41 B 9 B4 18] Fn AR AR Y MK 8] B9 % 3 B % 1%
B A A 33.42%. 0.32% F1 66.26%. P4 56 B R Tajima’s D § —1.694 77, Fu’s F's
H—23.68339, R EHIFEELMALH T AT KEH. HARXEXNA, FTELEEIEE
TR LSRR ET, RETFRERT UURMNIEBE 5 F o8 K 48
VI A2 ANE B HAT IR
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Ko AR

45 %

PRAPAE Y S s i E AT, B EY E
T2 B 1K DNA D-loop X X} % f1 Bt fi1 (Epinephelus
awoara) B AL ZAEPEIEAT 7 B, BESERBIAR 1LV
T A0 BE AR RE G 5 AL Z AR AL T SRR 1
A AF ISR T B bR g RN 2R A& D-loop # 43
FH) X 3 Fh R Bk (Misgurnus anguillicaudatus) 3E 17
RIS AL 78 5 A B, 5 2 3 T 908 S0CRT O 6 R )2
fifk (Paramisgurnus dabryanus) 1€ it 15 45 ¥ b A7 78
W4 22 5% ; Chan 551" JE T2 KL {K DNA D-loop J7
G X} 5 9k e IR # R (Gymnocypris dobula) i3
117 sAe Z RV b, 25 SRR W SE W s 5% 1
R EABOE RGO R o 2 AT X o g o
L kAT T RS, XA g 0 R
IIRVER I 3 4 M JHLRF (A 10 41l 345 68 BB 24 R 14 D-
loop KK #EAT T 28 Hr; Xia S5 X b E K
ol 2 8 BB mtDNA 42 11 X9 5 91 A8 S i AT 135
&5y B 284 I B T 4Rk DNA D-loop 2 i
DA, AT, TG 3 A 6 6 1
PRRFAR R 2 A AP RE, AU REACh — ol A
FE L 0BT FIR DN AR R o) — Fh e . ARk,
fief A v B I 35 A% 22 P 1) A OC BB T 9 T
32 8 Ml 15 2y 3k B A 5 A0 BRI S N R Y
S, R A e T A A R A 35t 4% 2 AR
Z RN HIRE K, O T R S R AP B R R T v
VEUR B B8 0 4 4 2 B 0
FERAFINEE . AWFFTULE TAALIR DNA D-loop

J3° 50 %6 B[] A g T AN () 3 S B 6 e 94 1) 3t 15
ZREPEIEAT AT, IR AR A Py s 5y
A gl s, AL T B g B M BT RO O, R
o Y IR R SR . N TR ML A
SR DX I BR O T AR 25 3 BB AR A

1 MRS Tk

1.1 L&
e

i L FE A T 2019 47 R H AR pg W TR 8
a5, A3 E T (XM). iR (SW). BHYT (YD),
0 (HK), =3 (SY). duifg i & (BH). £
(QZ) s (FC), 320 . HREEWL S gl
PR A T 95% 95 4 Hh 1 DR A7 5 o REAR B i
W1,

1.2 DNAiEEl. PCR ¥ #E5NFE

B 50 mg ¥ ff S0 AL 4140, SR FH T TR %
U PRI DNA,  FH i R 2R 1 4 A A
DNA ¥ B, HI 1% 19 B i 0 458 e Fe Uk & I DNA
B, SR G 1 DNA BEH IR 7E T-—20 °C 7K
R 5 o AR K 5 B0 22 k7 1R DNA 4 K )7 51
(GenBank 55: EF506764.1) it PCR 5|#,
Fl: 5'-TGCCTGTTGAAGAGCCCTAT-3", Rl:
5'-CCACCCTTTACGCCGACT-3", F2:5'-GGG
ATTTCAACCCTTACT-3', R2: 5-AGGGAAC

F 1 EEEFRERH AR D-loop FHIMIEMSGER
Tab.1 Genetic information of mtD-loop sequence of A. latus
Bk FABUR RO B RENSHEHE) CTHBERZER  BRETREMNE@
opulation sample variable haplotype haplotype mean nucleotide nucleotide
popu number locus numbers diversity difference diversity
it BH 40 83 40 1.000 00 13.617 95 0.014 46
B FC 40 84 38 0.997 44 12.517 95 0.013 29
# HK 40 84 40 1.000 00 12.248 72 0.012 95
M Qz 40 87 39 0.998 72 9.258 97 0.009 83
e Sw 40 91 40 1.000 00 11.760 26 0.012 48
= SY 40 85 39 0.998 72 11.647 44 0.012 36
HiT XM 40 83 39 0.998 72 12.175 64 0.012 93
FHYL Y 40 85 32 0.988 46 12.135 90 0.012 88
B M g LA PG (WEST) 120 146 107 0.997 62 12.015 41 0.012 76
West of Qiongzhou Strait (WEST)
BRIk LR (EAST) 200 165 169 0.997 59 11.922 91 0.012 66
East of Qiongzhou Strait (EAST)
Bl total 320 210 268 0.998 43 14.790 65 0.01570
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31 AR, % BEOE N2 R /& D-loop 751 135t 1% 25 14 347

TACAGGGCATT-3'; B K PCR WK K 10.0
uL, L #% 2xEx Tag Mastermix Bufffer 5 uL, 10
umol/L AY . FI#5I4 F1. R14% 04 uL, 40 ng
DNA #47, ddH,0 #ME 10 uL, B AR N 63 °C,
B30 PCR WK & 50.0 uL, 4% 2xEx Tag Mas-
termix Bufffer 25 uL, 10 umol/L i I-. FUE5| ¥
F2. R24% 2 uL, HBE 50 5055 1 ¥k PCR P-4
M2 pL, ddH,0 #b /& 50 pL, 1B kiR N 60 °C,
25 3 N W BE J0C R VKR DN 5 4% 1) PCR 4 38 7= ) %
FERYINAE K IEH 2 F T

1.3 HIESH
B3 a7 W T 3545 19 7 51 5% ] Chro-

mas 2.33 (http://www.technelysium com.au/chromas.
html) F2 75 #E47 N T4 | B X 0 (5] 5 58 56 XF i
KFHR, FYHEMR XTS5 751 1 DNA-
star 11 fY SeqMan 7.1.0 #2 ¥ (https://www.dnastar.
com/) PF#%, #45 D-loop &K F%), K H MEGA
X (https://www.megasoftware.net/) X {4 53 1 ¥ 1] )
A 2 8 S 7 A A

BASA B R S HMESAHT 1 DnaSP 5.10
(http://www.ub.edu/dnasp/) ¥ S8 BAAE Y (h), H,y
o

TR R G b 56 R LU SR 6 (4. schlegelii)
(GenBank % 3% 5 : NC_018553.1)D-loop 5 5 /E Hy
HMEE, AT MEGA X 543 #7741 1153 Kimura
2-parameter 5t f& FE 25 Jf #4) A A 1A B4 AL 1Y NJ
(Neighbor-Joining) 7 4t # AL K AR ] 2R 255317 o

PR AL 2540 2R ] 3 RO k#7400 : DR
s I B . R (V) FHs A% 3 AR 5 (For)
VEAN T R A4 18] 1 35 4% 22 S, S A Al AE 10 000
W LAKE S For 25 R 09 W31k 5 QO IEAE Aok I
V5 B 0 R 8 A HE 1R R 4y A 30 OM U ke AR 2 A
(EAST, HK. SY. YJ. SW. XM) Fl3JH it ik 7
Z/F (WEST, FC. QZ. BH) #4745 ¥ Jr 2253 H7
(AMOVA), Aili 535t 4% 28 55 19 73 41, 10 000 ¥ B
MU B A 5 64T 25 M o B s il 3 Bl i 43
AL 35 (exact test of population differentiation) ¥ 47
R HLAC EC B (population panmixia) {35, R BAA% 7Y
FEREAR ] B BIL 53 A (RS 56

FEUR D s 3h AR 2 Fhoy s AT RN . DR
FH Tajima’s D" K 56 A1 Fu’s Fist'7 A8 56 46 0 o 14
BV A ST, 10 000 Yk BEMLEE & Al IS R AT 22
S5 FE AT (P<0.05 25 5+ 3, P<0.01 2%
SR ), ORAEARK = T2 THERHER A Y

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

sRBVIAE TR ¢ X, ToHARET ], < AT
Tk B 18] 250 (78 Arlequin 8C2F H MR 96 4% 1 182 45 id
AR u NF IR R AR u=2uk;
kNP I E i B RZ BR A A 1) 8718 3 2R
(B B JT4E R 1.0%~2.5%"),

2 4

2.1 mtDNA D-loop F3 53 #7 RiEfZ L34

ZRHUXT, ARAS Y B R 8 SRR 320 4% D-
loop 4= K %1 2N 947~958 bp, Bl K T. C. A Fl
G 3 & 540 510 31.8%. 21.4%. 32.0% £
14.7%, i A+T (63.8%) # T C+G (36.1%), #
B 5 0 G e M, 25 A B HE B i ok 1A
DNA JF7 5 F#1F . 8 8 B D-loop 4= ¥ F1H 29
AT SRR A A, RN SRR A L B R R
Poly(T) Y 25 14 T JLAG I 2] 210 AR 467 0,
SR 22.32%, 2005 B AR 1424,
B ST 68 5 8 MNREAA ) £ A 7 AL
HEGT, EZMo SW A (93 4), XM Al BH
FERAS S 07 5 de /D (83 1Y) Hidb 210 D& e
180 oM e . 15 Do E, 151 B e A
HiffL, FEERMR L RN 6.5, i I I 3 R 41 %8
AR IR BN FAR A, A2 E AL 1 52 e T BB
BN ATHE A S AT 5, HE R 8 NI
) 320 4% D-loop & K ¥ 31 %2 X 268 LAY, &
AU RSB R 238 S BAAERLN BE A 5
30 NI BRI 24 ASBAAE RN 2 S BEAAR L
2, 3 RAR ALY 3 A RBERILE ) 3 A fg
Jg 4 ADFERILE B 1A B RN BT B AL
B 30 N ILERALE R 16 S B A B T
I DL ZR 1 EAST d1BEIL =, 6 4N B 0 S B 1
W DAV % WEST ZHBE2E 8 A B4 U Sy Byt Ve
Ik 0 ) EAST I WEST 2H it =

K F DNASP 5.10 54 % 2% fig ol i 8 A~ 1 1A
HEAT PR R AR R AR 0T (6 1) H
8 AMREIARI BLAE T Z AP 0.988 46~1.000 00,
BH. HK Fl SW #1& Hy 8 8 f =, b 1.000 00,
HW A SY, XM 1 QZ Bffk, ¥4 0.998 72, YI
BEAR AR, M 0.98846; 7K 0.009 83~0.014 46,
B o8 BHEER, 4 0.014 46, H KN FC BEIR
HHK BEAR, 43914 0.013 29 F1 0.012 95, A%
9 QZ #EAA (0.009 83), WEST £H Bf Fil EAST 4H Bf
F B R 22 R 1 43 R 0.997 6211 0.997 59, #%
W2 Z FE1E 4 3 0.012 7611 0.012 66, 75~ 4H
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348 KoOoE ¥ 45 4

BEZI AR K. BT A REANE N — A AR 1T 5k
YoM, Hy¥8%80H 0.998 43, 7} 0.015 70,

22 BUARFHUEXR

HR 95 B 66 R 6 D-loop 42751, LA PR AR oy
ShEE, FIFH MEGA X # {4, T Kimura 2-para-
meter 4 £ NJ SC &M (& 1), 45R EB/R, 2681
ARG RS Ry e R AE Y 4 32 (Group A Group B,
Group C Fll Group D), K&/ SZ i L R /)
T 50%, H AR DB PR R A AU S SRR R

® FC

e QZ

® BH

® HK
SY
YJ
SW
XM

® WEST
EAST

® WEST+EAST

Group C

1T 50%. AN [RVIE VAR 1) S35 2 A A i BBURE: o5 A7 4R
T Ml 40 A 7 G M L, {EL RS 4 oA 2R 4 B
MR | PEIFI R b RN s
AR, T EE RO 8 T AR Bl BN bk 4 B
H 24 #4r (E 2). Group D BT & R g5/,
B 14> WEST 4 #EA~AF1 6 4~ EAST 4L~ R 40
&, Group A Hl Group B i1 % T EAST 4 Hf 4 K
AN, 435k 83.70%F1 94.37%, Group C 7
A 86.92% (1) WEST ZHHE M,

A. ‘xchlegelii

Group A

Group B

1 £T UPGMA H)EEEMREE B AR RHA R B KA
BH. QZ. FC. HK. SY. YJ. SW. XM. WEST # EAST 2 HIMCEK L EM B &M P, WO, =W, L. aE. EIT. B
U AU L R 7 RO B M AU DL ZR BE A, Group AL Group B Group C fll Group D 73 AR K B AF 2K AL B, CFID, FIH
Fig.1 Sample collection and distribution of A. latus along South China coast
Haplotype system tree of A. latus populations is based on UPGMA. BH, QZ, FC, HK, SY, YJ, SW and XM represent Weizhou Island, Qinzhou,
Fangcheng, Haikou, Sanya, Yangjiang, Shanwei, Xiamen, populations of west of Qiongzhou Strait, populations of east of Qiongzhou Strait; Group A,

Group B, Group C and Group D represent haplotype group A, B, C and D. The same below
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349

FAEIUEEE  haplotype group

A B C D

SW 25 11 3 1

ll:5Y 24 13 1 2

HK 21 14 3 2

Y] 22 14 3 1

] XM21 15 4 0
BH 11 2 27 0

FC 8 1 31 0

g I

0.010 0.008 0.006 0.004 0.002 0.000

2 SMEHARANITE
Fig. 2 Cluster analysis of 8 geographic groups

23 BRIERE

I MEGA X #5453 B I 7 40 45 1) 320 B
FE & ) mtDNA D-loop J7 %1, 15 %) 8 N BEA [E] 1Y

WALEE Y (£ 2). SRR, BEARNBGEE N
0.010 30~0.015 33, &KX & BH>FC>HK>YJ>XM>
SW>SY>QZ. QZ #EMR A SY Ff A ] {1 8 1% IH 25
L, 4 0.022 26, mAEHEE&E N QZ BEIK
FFC BEAA (0.012 40). 35t 1 43 Ak 48 BOF K] 7t
ST AR R, 8 BRI Y Fgr -0.012 68~
0.466 74, QZ 5 SY BFIAK I 35t 1% 43 fb 7 B e K,
1M SY 5 HK F A 2 [8] (1388 4% 43 A0 B2 B d5e /N Ry
Ml (F 3), £ EAST 4B, Fyr¥/NTF 0.05,
HARZ, £ WESTA B, &Kok 3 AE
BH 5 QZ #BHAK (F$=0.062 04, P<0.01), ifif WEST
55 EAST 20 ¥ [B] () 5 9 B 44k i) 1) 35 4% o0 4 R ECH
0.223 00~0.466 74, 8 PHEARIE] Y EL A A 0.571 26~
oo. AHERAIREP, ZLHEN] s 4L M B8 s AL 4 1k
FEBE K . FEHETEE DN

%2 BKE HRET ) MBEER (T AL%) NEEES
Tab.2 Genetic distance between (lower-left) and within (diagonal) populations N,, (upper -right)
pofz?;on FC Qz BH HK SY YJ SW XM

FC 0.013 98

Qz 0.012 40 0.010 30

BH 0.014 63 0.013 70 0.015 33

HK 0.020 16 0.021 66 0.018 89 0.013 31

SY 0.020 54 0.022 26 0.019 17 0.012 86 0.012 76

YIJ 0.020 24 0.021 81 0.018 95 0.013 19 0.013 01 0.013 30

SW 0.020 38 0.022 09 0.019 07 0.012 94 0.012 63 0.013 04 0.01277

XM 0.020 07 0.021 52 0.018 75 0.013 17 0.012 93 0.013 32 0.013 06 0.013 28

=3 BESUBBGIAZTAH REEER A% LR)
Tab.3 Fgy value (lower-left) and N,, (upper-right)
pofj@on FC Qz BH HK SY YJ SW XM

FC 23.138 54 0 1.13124 0.994 90 1.109 42 1.027 06 1.151 06
Qz 0.021 15 7.559 74 0.643 75 0.571 26 0.630 42 0.584 94 0.654 73
BH -0.001 76 0.062 04 1.679 22 1.450 43 1.645 11 1.497 58 1.742 18
HK 0.306 52" 0.43716" 022944 S 00 o 00

SY 0.33447" 0.466 74" 0.256 35" -0.012 68 0 o0 o0

YJ 0.310 67" 0.44232" 023309 —0.008 53 -0.001 40 0 207.927 63
SW 0.327 43" 0.460 86" 025030 -0.009 60 -0.012 50 -0.003 57 00
XM 0.302 83 043300 0.22300™ —0.009 92 -0.006 79 0.002 40 -0.001 19

: * ERBEP<0.05); ** ZEFIREEP<0.01). FFAE

Notes: *. significant difference (P<0.05), **. extremely significant difference (P<0.01),

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

the same below
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45 %

FR A A R R, K 8 A B R A ) o
RN L AR EAST (HK., SY. YJ. SW. XM)
F T M 5 2 LA VS WEST(FC. QZ. BH)2 IN4HEE,
Wit 2> F 7 2250 M (AMOVA) 5 3815 725 500 A
(F4), S5 WoRAIHEE] . 2R P9 AR (] AR (R
AR T (R A T R 3t A 78 S5 43 o 33.42% . 0.32%
1 66.26%, HEiitm 4 2% (P<0.05), #—%

U] EAST Fl WEST ZHBF 9 fE(R ) 73 Ak /N, 21
TR ER T b 2R G g BR ) T R A, T WEST
FIEAST 20 #F N #F AR SE K 9 38 AN sZ2 BR i, ToHE
PRIl o B T A i S8 B8 A S e PR R 2R 4y
A 4343 (Group A, Group B, Group C Fll Group
D) 17 AMOVA 7 #r, 45 IR 65.13%H 78 F
K H HAE RIS HERE A D]

#& 4 AMOVA 7
Tab. 4 Analysis of molecular variances (AMOVA)

AR SRR H HE S5 A A5 S 4y SRR SUS LR R
source of variation df sum of squares  variance components  percentage of variation Fgr

41 among groups 1 457.863 3.005 03 33.42 0.334 23"
HRENTFERE  among populations within groups 6 42.647 0.028 77 0.32 0.004 817
BHAP within populations 312 1858.600 5.95705 66.26 0.33743"
Mt total 319 2359.109 8.990 85

BAfERISREN]  among haplotype groups 3 1314.622 6.172 84 65.13 0.65127"
FUERIZEBERN  within haplotype groups 316 1044.487 3.305 34 34.87

it total 319 2359.109 9.478 18

Exact test £ 3045 0 W7, BAAE AU FE R4 [a] 1Y)
BE LSS P M 1B A 50 K 7t BR8], HofE EAST
1 WEST BIA4LHE ] o 22 F ) 2 3% (P<0.001), A
A5 B BT TR A 28 A () RS () 2 B ML 20 A 1 MR
1M 7£ WEST fl EAST 41 N 2 %A 83 (P>0.05),
P4 B 3 1 E WEST 1 EAST 2H Bf P R A4 1]
SRR R, 50T E I R —80

2.4 BTSN

A5 K F TCBIR 278 o7 15 B A (9 Tajima’s
D Fl Fu’s Fs. 2807 {A DNA FRAR% 48 W0 45 45 25 )5

1% [ B 7] Ay 5 6 RO 1% D7 SR AR Bl . 4 AN B A
B, BR T Group D Ab, FLAAMAREL L 48 KB4
() 3 A B R 2K BEAY Tajima’s D Fll Fu’s Fs K 56
RN B E(E, MK Tajima’s D Fll Fu’s Fs
56 25 el oy 35 U (BR 5)o BH RS INC 70 A
i, Group A. Group B #l Group C ¥ b Fulg 431,
Group D i WU A, T R 52 2206 43 A7 nl fig 2
ZA PG RIZEHES A5 R (8 3), Tajima’s D
1 Fu’s Fs A6 50 DL R A% 1 B2 5 0 4 B 34 3R W1 oh [
KT T T VR E R AR AT RR AR I T A YK
H 1. Arlequin 43 F Group A, Group B #l Group

* 5 HEEEWREE D-loop /F% Tajima’s D Fu’s Fs 101§
Tab.5 Tajima’s D and Fu’s Fs test of A. Iatus mtRNA D-loop
Tajima’s D Fu’s Fs K (]
B MRS hPE RS IS R expansion time
b P P w ) [a]/ H
groups numbers Tajima’s D fH Fu’s Fs fE ZHn T .Eﬁq:
P value P value time
Group A 135 —2.427 18 0.000 00 —25.466 30 0.000 00 4.750 00 0.025~0.083
Group B 71 —1.782 84 0.016 00 —24.682 67 0.000 00 7.031 25 0.037~0.123
Group C 107 —2.28543 0.001 00 —24.838 35 0.000 00 6.673 83 0.035~0.117
Group D 7 —0.600 48 0.314 00 —2.51526 0.049 00 — —
St total 320 —1.694 77 0.010 00 —23.683 39 0.006 00

i —UREY 5K

Notes: — means no expansion

https://www.china-fishery.cn
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31 AR, % BEOE N2 R /& D-loop 751 135t 1% 25 14 351

C, a4 skt (Al 24053 %ok 4.750 00, 7.031 25
1 6.673 83, D-loop Y A% 1 iR 7F 1k 38 R R H] 3%~
10%/F J7AESEAT 5, F T 0 6 008 A7 e M
LG, 1~2 WS MEVETE R A B R, 2~3 W iR AR

0.08 = WAER  frequency observed
) — TISIE  frequency expected

0.06
0.04
0.02

i
frequency

0 a 0
1 357 91113151719212325272931
(WPt
pairwise differences
(@
0.25 MR frequency observed

— THISI%  frequency expected

oy

M5 0.15

= & 0.10

£ 0.05

0

1 3 5 7 9 11 13 15
FOxT 2 5
pairwise differences
(b)
0.15 = MIANER  frequency observed

— TSR frequency expected

0.10
0.05

i
frequency

7 9 11 13 15 17 19 21
Fe o} 72
pairwise differences
(©)

I IUA#  frequency observed
— WiAHIER  frequency expected

0.20
0.15
0.10
0.05

SIES
frequency

0
1 357 9111315171921 2325
T X 22 e
pairwise differences
(d)
0.30 o MIATE  frequency observed
. 05 — TSR frequency expected
s 5 020
= = 0.15
=R g 0.10
12 3 45 6 7 8 9 101112
T X 72
pairwise differences

(©

3 BRERERSHE
(a) &1, (b) Group A, (c) Group B, (d) Group C, (e) Group D
Fig. 3 Nucleotide mismatch map
(a) total, (b) Group A, (c) Group B, (d) Group C, (e) Group D
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EOTERT, M EUH R . A R S (K 6)
(Dxy=0.190~0.318) LA £ i 1A 448 thi] X AF 57 3 R 3%~
10%/E J3 45, Al 5 B A% 80 28 3 ] 43 1B 1) 1) 2
4 0.399~0.073 'H JTAERT, A —BEEUET

3 iR

3.1 FEEEFREHA D-loop EE LM 5B % L+
Mo

D-loop FE [K & £k ki & DNA AyAE A% IX, H
B R e R AR, R S R Ol 58 B mtDNA B H
b DX 5~10 £5 Y, — Mk Sy 4ok 74 35 K 20
b A e TR AR A, )Tz N T R AR g5 A AR
S MR G ARSI 5T T 2 AR Y 6 A 8
AHEAAR 320 2% D-loop 2K ¥ 91 947~958 bp, Lt
X 2T % U 3R A5 1Y 24 )8 B 68 55 D-loop )7 41
Ko BT, C. ARG W& HIH 31.8%.
21.4%. 32.0% il 14.7%, H b A+T (63.8%) & T
C+G (36.1%), KI BRI Gmfate, S5XI
21 S TR A R — B

m F1Z8 B R DNA 1) H* 2 i B DNA £ 25
FEEMM AN EZRE bR, BT o %8 TR AT
FEUR AP ORT A7 B Ee B, BT H 5 R ] SRR, )
ST XTI ) BRVT O RIL RS 3 AN REAA 24
JF2 B A 1) SR R AR R X S AT b, R
P Hy N 0.95200~0.972 00, 7 4 0.013 00~0.017 00,
JEEB I e . BRYLH e 2B AWM X E T
TEVNAAL T 3 AN BEIR 122 2 o5 568 i 4 1Y) £ A 1A
il X N8, BB Hy R 0.992 90~0.995 20,
w2} 0.012 50~0.018 70, [ I'J#FMA 5 =i, b ¥
AR Xia SFMWXTETT . RN BHYL . W H &
AeifE 5 AR 145 R SE AR 1 7 A B, Hy oA
0.884 00~0.995 00, 7>~ 0.023 00~0.026 00, FH VL
BRI, RIINAIG M B AR A, M ik gh
KF, 2004—2008 47 I [F 4 R 1 16F 110 B g ok £
WG Z AR I TR AR T B 3R
M, dbiE. MO =38, BT, WEAIET 8
AT 320 2 o 6 R 0 3 T o A s i X 4
i) Hy A 0.988 46~1.000 00, 7 70.009 83~0.014 46,
52008 A 2, TR, SFEAEL D-
loop A 43T b ic il ) — I a0 e At 41 28 38 4% 4
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Tab. 6 Nucleotide ambiguity (lower-left) and divergence time (upper-right, million years) between haplotypes

aroups Group A Group B Group C Group D
Group A 0.073~0.244 0.120~0.399 0.125~0.416
Group B 0.014 68 0.098~0.328 0.113~0.376
Group C 0.023 94 0.019 65 0.112~0.372
Group D 0.024 96 0.022 53 0.022 30

PEAR LA, R A0 2 ME PR 2 0 T R IR 5
(Priacanthus macracanthus)”"(H3=0.980 50~0.997 10) ,
k4 PY(H,=0.986 00~1.000 00) F1 # & fifi (Seb-
astiscus marmoratus)””(H,;=0.940 00~1.000 00); #%
1 1R 2 M T 22 U ©(7=0.006 80~0.009 01) .,
WL T (Siganus oramin)t(7=0.005 09~0.006 60)
MLttt (Saurida tumbil)™™ (7=0.006 56~0.009 27),
KR TFHIE T (S. fuscescens)™ (7=0.007 00~0.022 00)
FE (Pagrus major)!™ (=0.021 00~0.023 00), 5
T KIEAL 8] (Evynnis cardinalis)™ (H4=0.976 40~
1.000 00, 7=0.012 00~0.014 40) 13T . JL 4 # 1 ik
fi 55 m) vl B HoAh fa S ) ZHEVER L, BA A
UL Y B A% B 22 KR (HL) 0 25 B R T TR 22 A 1
(), (HARKE 10 4E 1 Y B 65 BROR ALK, ZHEMEA
JIr R R, FTRE SR A 5 A a R B Y A B A
AEAF RN BEARGE B, LT R AR R E A

32 HERBHEEGSUMHA LTSN

TR IR AL 9T, For (H 7T DL RIRBEA
[ AL RS, 5 For M 0~0.05, & BIHE(AR] 43
TH /N i Fop N 0.05~0.15, DUIFE AR (1] 77 78 v 45
FRE R4k T Fop M 0.15~0.25, B4 a] 5t ¢ B1
RS R A SE 8 AN BRI I] Y 8t 45 43 AL
ZHUN-0.012 68~0.466 74, LATH M I hy 43 AL 3
P U 0 20 A R AE , WEST Fil EAST 4 B¥ [A]
T 79 B4R ) 1) 382 1% 531k R 20k 0.223 00~0.466 74,
TN B AL 44k s EAST M WEST 41 B N
FEORIE) AL 3055 . — Ok BE, 24 N>S I, BEK
[B] BB 4E F5 ¥ — 09 3L A B, A BF 58 EAST Al
WEST BN N, IR T 5, 7800 %00 3k N A8
T, THALER Ny (358N F 5, U8 B LB ifg e
J Ay FEAR L P PS4 G A ) I R AT A
=, Xia W MR RT, 46.10% M2 5K H
TABEM, 52.76% K% B FREAKR N A E, 1L
1.14% M7A8 5ok A TARFNRHIARE ; A,
33.42% MR ok A FALREE], 66.26% 178 533K
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BErh, 93.3% MMk A TR —i &, SN ik
PAIZREARE, 97.1% My MA I AE 7 —iG & .
ARG, BN LUARA R, 90% A4 H
ILTE Group A 5 Group B Hv, Byl M g bk L) 75 40 #f
H, 77.5% BAMAR A T Group C, 4R N BE
R 87.5% A4 H BRFE Group C b, 17 Bl I its
FEAR T 22.5% B DL B AR A P 32.5% YA
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e DL VG 4L B B 3k . Ui S PO BE R A —
FREE R AL 434k, 5 B0 M T 06k LR 20 B 45 AF 4R
A — W HE AU o 7E B T e DL VY 2 HE
AW R 577 Ik s 1) 35 A% 22 RE PR R AR 8 B (AR P AT
B fm, MR BE AR B AR, Al 2 39 5 I
TN T U L) 7R 2B A S A 1) VB RO 1 R AR
B 7 EP A W RO AR A, B T 2N,
EARE R T —EREMIEFEE R, MR LT+
N, 252 AR XT3N

Tl R 1y A 3 A e 2 A i R AR B
Hp MR BE 43 B (U0 Tajima’s D K 56) FAS 3 AS it
XFar AT, %7 Tajima’s D {H 2 35 W 25 TP PR 56,
T EL A T 6 T ot 2 5 B B e oy A, DU) SR B
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G A L AR TR B 2 ) A TR A e AR
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Genetic structure of D-loop sequence in Acanthopagrus latus

HE Zhenhan '*,  XIAO Shan’, WANG Shaoshao', CHEN Huifang '*, SU Shaoping °,
ZHAO Yongzhen?, YANG Chunling®, ZENG Digang’, ZHU Weilin?, CHEN Xiuli °,
MA Huawei’, JIANG Weiming°>, LIU Qingyun’, LI Qiangyong’, PENG Min >
(1. College of Animal Science and Technology, Guangxi University, Nanning 530005, China;
2. Guangxi Key Laboratory of Aquatic Genetic Breeding and Healthy Aquaculture,
Guangxi Academy of Fishery Sciences, Nanning 530021, China;
3. Guangxi Aquatic Species Introduction and Breeding Center, Nanning 530031, China)

Abstract: Acanthopagrus latus is a valuable marine fish and an important economic fish for marine aquaculture
along the South China coast. In order to ascertain the genetic diversity and genetic differentiation status of 4. latus
populations distributed along the South China coast, in this study, the mitochondrial control region (D-loop) gene
sequences were used to analyze the genetic diversity and population genetic structure of eight A. /atus populations
from the South China coast, including Xiamen, Shanwei, Yangjiang, Haikou, Sanya, and Beihai, Qinzhou, Qin-
zhou and Fangcheng. The results showed that 320 D-loop sequences from the eight 4. latus populations were 947-
958 bp in length. Totally, 29 insertion or deletion sites and 210 mutation sites (including 142 parsimony informa-
tion sites and 68 single mutation sites) were detected in the D-loop sequences; overall mutation sites, haplotype
number, and haplotype diversity (H), average nucleotide difference and nucleotide diversity (z) were 210, 268,
0.998 43, 14.790 65 and 0.01570, respectively. The results of cluster analysis showed that all populations were
clustered into two groups, east and west separated by Qiongzhou Strait. The genetic differentiation coefficient
(Fgr) between the eight populations was —0.012 68-0.466 74, and gene flow (N,,,) was 0.571 26~cc. The vari-
ance analysis showed that the genetic variation between groups, between populations within groups,
and between individuals within populations were 33.42%, 0.32%, and 66.26%, respectively. Neutral
tests showed that Tajima’s D was —1.694 77 (P =0.010 00) and Fu ’s Fs was —23.683 39 (P = 0.00600),
indicating that 4. /atus along the South China coast experienced a population expansion event. This study indic-
ated that the genetic diversity of 4. latus populations along the South China coast was relatively rich. This study
suggested that 4. latus populations can be divided into two management units by the Qiongzhou Strait, the east
group and the west group for germplasm protection. Based on such monitoring results, some countermeasures and
suggestions for the future restoration strategy were proposed so as to provide a theoretical basis for restoring and
protecting the 4. latus populations, and meanwhile it can also provide some scientific guidance for artificial breed-

ing and value-added release in natural sea area.
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