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We investigated the genetic structure of red bigeye ( Priacanthus macracanthus) population in six sampling sites off the

South China Sea including five coastal waters of Beibu Gulf, Sanya, Maoming, Zhuhai, Shantou and the Southwest Nansha. Se-

quences of the mitochondrial control region (D-loop) were amplified by polymerase chain reaction. Fragments of 729 bp of the mito-

chondrial D-loop were sequenced from 224 individuals, and 101 mutated sites, 94 nucleotide polymorphism sites as well as 172 haplo-

types were identified. All the six groups were characterized with high haplotype diversity (0.980 5 ~ 0.997 1) and low nucleotide di-

versity (0.0482 ~0.0609). Analyses of phylogeny, molecular variances and pairwise F,, showed no significant genealogical clades or

clusters of samples corresponding to sampling localities. Both neutrality tests and mismatch distribution analyses revealed a recent popu-

lation expansion in P. macracanthus. Thus, the six P. macracanthus groups in the South China Sea belong to one population. The results

provide references for the fishery resources sharing and quotas winning between China and the South China Sea surrounding countries.
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Fig. 1 Sample sites for Priacanthus macracanthus

DNA, B #E & & i+ 3| ¥ Pma-Dloop-F ( 5'-GCT-
TAGAGCACCAGTCTTGTAAGCTG-3") #{1 Pma-Dloop-
R(5’-GCGGATACTTGCATGTGTAAGCTTAG-3") 1%
BRI X ¥ 5 . PCR WA FR 50 pL, 3E
Z51 pL#RE DNA, 1 pL 5[4 F(10 wmol-L") | 1
pL B R(10 pmol-L™") | 5 pL 10 x ExTaq buffer,
4 pL dNTP, 0.5 pL ExTaq polymerase ( TaKaRa,
Japan) . F137.5 pL #@4iK, PCR [N AR 94
CHAPE3 min, 94 CAFE 30 s, 55 CiBk 25 s,
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31.8% . 15.0% (1), HF A +T(65.9%) 55
BERTFGC+C(34.1%), RIH AT REF M G
TRfy. FEEFIIF, PRFOSRE 634 4, AEFALE
A 94 A48 57T MALME BN, 37 MR —A R
P, BN T A, EiHRf A 22 4, 4 AN
N/ BRRAL A

I 7E 48 R KR D-loop J7 3 kg X 172
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6 NMIFARR B SRS EILE 2, BT
SVERIREEE 6 AN SRR s A B KIRA R AR BR
MRS R Z R R BRI T R SRR, B
RIPERIZHENE B 2 0.990 3, BHBREHEM 7~
0.094 2, TR HRRLREME k2 9.140 7, 6 1 BE
R A SRS S REPERE S04 3K 5 0. 980 0 LU AR
K, HA Ll BG BEAF R4 0.997 1, MM #f{AH
A RARRIZA R ZHE 50 (0. 043 4) R AR F1Y
BHMREFEETEE(4.210 3), BG BHARAHRSH
AR EFEEE(0.060 9) Flfk = F I H R 2+
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Tab.1 Statistics of Tajima’'s D, Fu's F_ and mismatch distribution parameter of P. macracanthus

:iﬁ‘; %;];'27' V% % A% G/% . Tajima's D - ; Fu's F - - misma:;h distribution -
PP Nansha NS 342 19.1 31.8 150 -1.798 0 0.014 2 -25.346 8 0.000 0 3.6757 1.453 7 99 999. 000 0
JbEE Beibu Guf BG 341 19.1 31.8 15.0 -1.696 4 0.0227 -25.3452 0.000 0 5.7187 0.000 0 99 999. 000 0
= Sanya SY 341 19.1 31.8 15.0 -1.8019 0.0150 -25.6422 0.000 0 4.500 0 0.000 0 99 999. 000 0
%44 Maoming MM 34.1 19.1 31.8 15.0 -1.6413 0.0310 -25.779 2 0.000 0 4.3437 0.001 7 99 999. 000 0
¥k Zhuhai ZH 341 19.1 31.8 15.0 -1.730 1 0.0209 -25.597 2 0.000 0 4.679 6 0.014 0 143.359 3
i3k Shantou ST 34.1 19.1 31.7 15.0 -1.704 2 0.024 5 -25.104 1 0.000 0 4.1875 1.221 4 260. 625 0
34 average 34.1 19.1 31.8 15.0 -2.062 6 0.000 3 -25.101 2 0.000 9 4.9316 0.008 7 99 999. 000 0
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Tab.2 Sampling information and descriptive statistics of genetic diversity of P. macracanthus
BRI (FA A
HfERI% BHmRE
AR ARAREE)  ZAMIE(S s (k
55 mik wE . SRR FELRS) ) et () )
. . quantity of No. of segregating . mean number
D group longitude latitude . haplotype nucleotide .
sample haplotypes site R L. of nucleotide
. diversity diverity X
(private) differences
NS B Nansha 109. 650E 6. 037N 40 37(28) 49 0.9949+0.0075 0.0606+0.0329  5.698 7 +2.788 8
BG  JL#YE Beibu Gulf 107.483E 20.427N 46 42(37) 49 0.9971+0.0057 0.0609+0.0329  5.7256+2.7928
SY =iF Sanya 110. 135E  18.075N 37 30(26) 39 0.9895+0.0092 0.0489+0.0273 4.6036+2.3119
MM %4 Maoming 111.548E  21. 132N 34 31(23) 32 0.9929+0.0099 0.044 7 +0.025 3 4.2103 £2.142 9
ZH ¥k¥ Zhuhai 113.774E  22.353N 37 29(23) 37 0.980 5+0.0135 0.0482+0.0269  4.5315+2.2802
ST i3k Shantou 116.932E  23.062N 30 28(21) 42 0.9931+0.0118 0.0607+0.0333  5.7103 +2.8139
SF-14 average 224 172(158) 94 0.9903+0.0023 0.0942+0.048 1 9.140 7 +4.218 3
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Fig.2 Neighbour-joining tree for mitochondrial D-loop sequences of P. macracanthus
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MBS AR . A A T B AR TE M 4%
B, RIEBSA SR . R IR G AR 3
A I U B B SR AR AR
2.3 TEBEGEHSH

6 MR BB IR L AL 18 KL F, B R I

A BHAZE] F 359/0F 0.05, ZHHAZRIATELE
BERIREE(R3) .

R BRI 6 S REAME I —4H, RAT 1 000
ARV B BEHL AR AT 2 T 200 (R 4) .
HEEESEHREANTERRRWREER
(99.72%), F,290.002 77, HtsrFigfeiess £
FORBIFIERA AN, BRI AR R R R
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B3 JHRKIREIZRIK D-loop J3 51| BAE AL MJ R4 &

Fig.3 Median-joining network for mitochondrial D-loop haplotypes of P. macracanthus

®3 FRAREHBEHIUREF(HAXT) P EIAZLE)

Tab.3 Pairwise F,(below diagonal) and P value of population differentiation (above diagonal) of P. macracanthus

b NS JL#E BG =W SY &4 MM ki ZH sk ST
B NS 0.040 0 0.135 7 0.036 1 0.324 2 0.958 9
L BG 0.013 2 0. 607 4 0. 669 9 0.652 3 0.044 9
=i SY 0.008 1 -0.002 9 0.793 9 0.976 5 0.338 8
%4 MM 0.017 1 -0.003 4 -0.006 9 0.8320 0.015 6
ifg ZH 0.002 4 -0.003 7 -0.011 4 -0.008 0 0.238 2
sk ST -0.012 6 0.014 6 0.001 8 0.024 0 0.004 9
®4 TRBEERXRFEEESRH AMOVA ZREMESH
Tab.4 Analysis of molecular variance (AMOVA) among different groups of P. macracanthus
7B SRR H S5 A 78 A N BRE
source of degrees of sum of variance percentage of F P
variation freedom squares components variation
FE/A ] among populations 5 14. 087 0.007 1 0.28
FEIAPY within populations 218 556. 654 2.5535 99.72
ST total 223 570.741 2.560 6 100 F,=0.0028 0.2079
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PRI RS R (R 1) R B VG 3 & B 1A
£ B W Tajima’s D ¥/, H -1.641 3 ~
-1.8019, HIrAMAH AR B EEER (P <
0.05) ; FEIIEE B AR Tajima’s D 2 -2.062 6,
H P 5 0.000 3, ikF|HK & EKFE(P<0.01),
MR A BEIR B Fu's F, 2 -25.779 2 ~
-25.104 1, FRARBARE X B EEZR (P <
0.01); FE¥E g IRIEIA Fu's F, Sy —25.101 2,
HP#0.0009, LB EEKFE(P<0.01),
MRS B R4 B 1Y Tajima’s D Fl Fu's F, ¥4
FulE, AT HEN ARG o7 RB7E o 2 M A B R B &
A RS . R Vi I SR A R K HR A S B IR
P kSHTH4.931 6, FEVTURIFEZE NS BEAM T
XTSI (3.675 7) 5 BG BEK (1 TH: K (5.718
7)o

3 e

3.1 BEEESHE

AL ERREZE PR VD VU R Rl R 6 MFA 224
SR RHRHAFEA ) mtDNA D-loop 53 5 28 J¥ 511 A
R AR R 2 A (0. 980 5~ 0. 997 1) FIEUK I
FHERZHAE(0.048 2 ~0.060 9) , [F]i% B 5 ( Decap-
terus maruadsi) . 7 % £ ( Trachurus japonicus) . 15
i ( Liza haematocheila) . — K Ji#4 ( Parargyrops edi-
ta) 7 O S LR AR I K A S REE LR, R
PIZ 5T A R RIR R & AR BA X 5 e £
vk, B Z R R YA SR BRI =,
SN W R AR AR Y, PR R,
R RERBABAE ZZREPE R, XA B H 14 A 4735 IV e T
BOR, FMREESLR RGO R AT,
3.2 BEASFRGMER

FRAE LAAE D s kO, AR RHRGHE 3 A K
B8, MERAGREIR, Fark, b AN
B KRB ARY, HRERRER ™
FIR . 5 R Vg 4 R R HR AR W LA S vfell e R
EH AR T A Y B 0 AT RS A Y
EHECRR M ERE R . Eew T E R KR
BHFPEESEH, BR T RYE R IR GR A B 1 L 1)
PEANSETEII ] SRy S, BT LIS a AR
SR BEALOC R | VR AR PR 2R R T A A ) AH
HXHR.

1) g ¥ 6 R R MR S B A 1y 77 St st B Ak

FE R HRGEREA S sh A, Tajima’s D 4 3 55 g
WM BRI -2.062 6, FEXBIREER(P <
0.01) . Fu's F, rpA6: 56 rhkd 00 1) g 0 U 3o P T Ak
BERE RN (-25101 2) MEFBE (P <
0.01) . 5B Fe i Mg 3 2 K HR 9 R A 76 o0 1 T
BER A FIEEY K, BLE IR DSBS, AR
TEBUE R R AR R, B P s B — AN
e, ij5 i m, REEEER &K T
(4.9316), fhit HBEA&Y 3w 7E 17 000 ~
56 0004ER, ZMHIE R E Brilt, SXAmH, &
YRGB N B 2 2R Ge s BB 5 2R R S LB
by BRI AR T HE A, YRR R
1A 10T R FE AL B % 2 MBS 4. “ R
VKRB ) S AGAR I 2% He 490 B 43 31 BB R A U
BFEE RN, EEMRREFERL, WaBT
WABENIE” ™ B T A AR B T R AR,
HA AR R i B R, 76 B vkid
MR — AN AR, PEREE ORI, T
22 120 ~ 140 m"™) | g 90 ) 461 & R HR 9 70 2 7T g
KA SEOME. VSR LT, PR
BHAIERA EHIRERR, HTREAKERK
IREFEY BRE e A R, S BN BAEERR
Wi, (BITREMA TR 4 Rl BB BRI B HL AR #
Ko

2) B ¥ I I A o R R MR A A R S
TE 2 5 R BRI FIHEAL 2% s ] % B R g v 1 2
KR GIFARAFEAE BE WAL, B FFR— 1
B, BREEANHKOMERPEY RN T
3.675 THRE ML AR Bl 2R & BE AR T/ (4. 187 5 ~
5.718 7), FEVLTURSREAEAEIA S % & B AL IR
BHAR) F S BIRTRBHA R BB RFE K, 451
>40.017 1F10.013 2, PRI ML ARREAE & HEA S
9 0 G I 2 ) 2 PR A U B R YL P B AR i A
KR GARER I 4712, X7 A5 R A & 2 (3R
TR E X, BRI ARKSERFR, §
SR AL TR R AR A R R R AR A T I A
o AT R T B SR Y P e R AR A S R
R HR SR A 1) 081 5 b i 4 ) 6 A R 47
AR BRI AR, (B2 TR I R AR
N, BEUREIELE B IR RERY Y, By
7 i et 5 L R 4 P S R IR A
GBI R B A A B AR R IR R 3 Fe A0 b R AR A
Pio HFULAERBER, BBERNAFEDEN
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WEEMER, X SRR Z U e 6 ( Saur-
ida tumbi) " | HPYLFIRG VDB B B ( Plecto-
rhynchus pumctatissimus ) B ¥ dL I 2 4%
((Nemipterus virgatus) ™’ | 185 ¥ L FI o5 ¥ P 7 i
0 () ¥ 8 T4 T i ( Thamnaconus hypargyreus ) "> 25
MR TR SR 3,
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