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, ABI3730DNA 0.000)( 1)
1.2 , (0.995)
MEGA6!! , (0.010) ,
, Kimura2-Parameter (0.964),
(K2-P) , 1000 bootstrap 0.008
F1 BIREEEZ TR
Tab.1 Genetic diversity parameters of the 7. theraps populations in South China Sea coastal
population longitude and latitude n N Hq x variable sites
LS 110.06°E, 18.38°N 20 19 0.995+0.018 0.0100+0.0093 37
LG 109.52°E, 19.90°N 8 7 0.964+0.077 0.0093+0.0016 21
DX 107.97°E, 21.42°N 20 18 0.989+0.019 0.0079+0.0008 27
YJ 112.05°E, 21.73°N 21 18 0.9710.030 0.0080+0.0007 30
IS 115.81°E, 22.69°N 11 10 0.982+0.046 0.0077+0.0012 24
total 80 60 0.986+0.007 0.0089+0.0000 45
: DX- , YI- , LG— , LS— ,JS—

Note: LS—Lingshui, Hainan; LG-Lingao, Hainan; DX-Dongxing, Guangxi; YJ-Yangjiang, Guangdong; JS—Jieshi, Guangdong.

2.2 fl
80 60 ,
Hap4 8

, Hapl0 2 ,
Hapl2 Hapl4 3 ,
Hap26 2



4 fifd 751
4 , Hap35 Fy -0.017 5~0.008 9
2 , Hap42 (P>0.05), Nm ~ —14.54~27.84
2 , Fy —0.046 0 (P>0.05), Ny —5.68
K2-P ( 2),
’ Fst
, ; 0.061 6~0.135 3(P<0.05), N 1.87~3.80,
Bootstrap(l 000 ) 80%, ,
(Fc=0.100 7, P=
(2 (3 , 0.000 0), (F=0.086 2, P=0.004 9),
fi
110.0° 2.3l
KA (<120 m) N ( 3)’
shelf depth
B [l land area
~> V£ currents
O ZAf 5, simple localities ( 4)
23.5° ’
fol 5 Tajima’s D
, Fu’s F )
Fu’s F, [el,
20.0° ’ : ’
SSD  Raggedness
( 4,
1 fid )
DX- .Yl .LG- ,LS— IS~ I fil [13]
;2 ;3 T 6.884,
Fig. 1 The sampling locations of Therapon theraps in Nor- [17
thern South China Sea coastal (3%~10%)/ >
LS—Lingshui, Hainan; LG-Lingao, Hainan; DX—Dongxing, Guangxi; (12.06 ~3.62 ),
YJ-Yangjiang, Guangdong; JS—Jieshi, Guangdong.1: the coastal 2.7 106
J7X

current of China; 2: Nanhai warm current; 3: Kuroshio current.
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Fig. 2 NI trees based on control region gene sequences of 60 haplotypes of 7. theraps
Just >70% bootstrap supports in 1 000 replicates are shown on branches. Scale represents
the genetic distance of 0.001/million years between haplotypes.
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*2 BBILHERHERESUNSFHESR
Tab. 2 Genetic variation AMOVA analysis of 7. theraps populations in Northern South China Sea coastal

among populations within ~ within popu-

group item among groups aroups lations total
sum of squares 28.535 - 304.515 333.050
1 Group( total) variance components 0.1977 - 4.0602 4.2579
percentage of variation 4.6438 - 95.3562 -
Group 1 sum of squares 19.237 9.298 304.515 333.050
( coastal) .
1I variance components 0.4473 —0.0642 4.0602 4.4434
Group 2
( Hainan) percentage of variation 10.07 —1.44 91.38 -
Group 1(JS, YJ) sum of squares 23.409 5.126 304.515 333.050
Group 2(DX) .
111 Group 3 variance components 0.3720 -0.1158 4.0602 43164
( Hainan) percentage of variation 8.62 -2.68 94.06 -
1 fid fid ; 1T ,
; I > >

Note: I indicates South China Sea as a group; II indicates populations from mainland and Hainan island as 2 groups; III indicates JS and YJ
populations, DX populations, and Hainan populations as 3 groups.

*3 FBdEEEHEEE S LIERIMERRE
Tab.3 Fixation index (F,) and gene flow (/V,,) of T. theraps populations in Northern South China Sea coastal

IS Y7 DX LG LS
IS ~14.5357 ~15.875 1.5977 3.3890
YJ -0.0175 27.8399 2.0670 3.8084
DX ~0.0160 0.0089 1.8686 3.2416
LG 0.1353* 0.1079%* 0.1180* ~5.6848
LS 0.0687* 0.0616%* 0.0716%* ~0.0460

D E (P<0.05), ** (P<0.01). DX- , Y}~ ,LG- ,LS— ,IS-

Fy Nn
Note: * means significant differences (P<0.05); ** means extremely significant differences (P<0.01). LS—Lingshui, Hainan; LG-Lingao,
Hainan; DX-Dongxing, Guangxi; YJ-Yangjiang, Guangdong; JS—Jieshi, Guangdong. Values above diagnal are N,,, and below are F.

x4 PBILHMEESEESUPHEEE. FRENSH
Tab. 4 Neutrality tests and mismatch distribution of 7. theraps

neutrality tests

. SSD P raggedness P
population Tajima’s D P Fu’s F, P

LG 0.80 0.82 -0.68 0.26 0.04 0.37 0.09 0.39
LS -0.29 0.40 -9.90 0.00 0.00 0.63 0.01 0.65
DX 0.10 0.59 -9.27 0.00 0.01 0.45 0.01 0.81
YJ -0.33 0.40 -8.12 0.00 0.01 0.22 0.03 0.38
JS -0.33 0.39 -3.17 0.04 0.03 0.26 0.05 0.45

total -0.01 0.52 -6.22 0.05 0.02 0.39 0.04 0.54

:DX- ,Yl- ,LG- ,LS-  ,JS- .

Note: LS—Lingshui, Hainan; LG-Lingao, Hainan; DX-Dongxing, Guangxi; YJ-Yangjiang, Guangdong; JS—Jieshi, Guangdong.

3 , (Lateolabrax
Jjaponicus)!™ (Acanthopagrus latus)"!
3.1 fil (Pagrus major) "'
fi ,

0.986, 0.009,
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Fig. 3 Parsimony network of Haplotypes of T. theraps
Note: LS-Lingshui; LG-Lingao; DX-Dongxing; YJ-Yangjiang;
JS—Jieshi. Hollow circle indicates the possible haplotypes.
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Genetic variation of Therapon theraps in coastal waters of northern
South China Sea based on mtDNA control region sequences

XUE Dan, ZHANG Qun, GAO Xingchen, GONG Yayun, CAO Yan

Institute of Hydrobiology, Jinan University, Guangzhou 510632, China

Abstract: Therapon theraps is widely distributed in the Indo—western Pacific coastal waters, and South China Sea is
its” main producing areas. It is the most representative terapontid fish, and used to be an important object for bottom
trawl, bottom gillnet fishing in South China Sea. Due to the degradation of habitats and overfishing, the quantity of this
fish has been decreased greatly in recent years. The recent studies on 7. theraps mainly focused on the chromosome,
fisheries resources survey as well as phylogenetic relationship for terapontid fish based on CO I gene and 16S RNA ,
there is no genetic investigation reported. In the present study, the control region of mtDNA of 80 individuals of 5
populations collected from Jieshi, Yangjiang in Guangdong Province, Dongxing in Guangxi Province, Linggao and
Lingshui in Hainan province, were sequenced to analyze genetic variation in South China Sea, of which 42 mutations
and 60 haplotypes were detected in the 951bp sequences. Overall haplotype diversity and nucleotide diversity were
relatively low (H¢=0.986+0.007, 7=0.009+0.000), of which the nucleotide diversity (z) of Lingshui population is the
highest (0.010), and Dongxing population is the lowest (0.008). Apart from 8 haplotypes shared by various populations,
the remaining ones were endemic to each population. In the Kimura 2—parameter based neighbor-joining tree and par-
simony network, haplotypes from various locations were intertwined together, and no deep lineage branches found,
suggesting no obvious phylogenetic and geographical structure. Pairwise fixation indexes F among 3 populations from
mainland China coastal waters ranged from —0.017 5 to 0.008 9 (P>0.05), and gene flow from 14.54 to 27.84. F values
between 2 populations from Hainan Island was —0.046 0 (P>0.05), and gene flow was 5.68. However F among the
mainland coastal populations and Hainan Island populations ranged from 0.0616 to 0.135 3 (P<0.05), gene flow were
1.868 6—3.808 4, indicating that there were no obvious genetic differentiation within the mainland coastal groups and

within Hainan Island groups, but there were medium but statistically significant genetic differentiation between the
mainland coastal populations and Hainan Island populations(F=0.061 6-0.135 3, P<0.05; Fcr=0.100 7, P=0.000 0).
Because T. theraps mainly lives in shallow waters, and juveniles often attach to floating weeds, which may be drifted
away along currents. The high dispersal potential and the absence of obvious geographic barriers may cause genetic
homogeneity within mainland group and within Hainan island group. However Qiongzhou Strait formed after the sepa-
ration between the mainland and Hainan Island causes the general trend direction of the annual current from east to west
in high strength, promoting the differentiated between the mainland group and Hainan island group, as such there are
two management of protected units, Lingshui population were recommended to be protected in priority owing to its
highest nucleotide diversity. The significant negative values of neutral test (Fu’s Fi=—6.22, P<0.05), the unimodal
mismatch distribution and atypical star-shaped distribution of haplotypes in the parsimony network all suggested a re-
cent population expansion, and the deduced expansion time was 120.6-36.2 ka BP (i.e., during the late Pleistocene),
effective population size after the expansion was about 8.7x10° times larger than before, which probably related to
fluctuated sea levels and temperature during the late Pleistocene epochs.

Key words: coastal waters of northern South China Sea; Therapon theraps; mtDNA control region; genetic variation
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