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Fig. 1 Geographical locations (®) of 6 spotted sea bass
populations
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ABFSEIN Shao S5Ol Ad T 14 48 5 ik TR
FRicH R 8 ST, HARicI ARk, 19T
G IBKIREESF IR 1. FIH FAM Fl HEX X 8 Xf
IR IE 519 5 T hRic, He Lama04,
Lamal8, Lama23 #il Lama31 #ric N FAM, #if%
KGR 4; Lama07.Lama2l.Lama29 #l Lama42
FRich HEX, #ii kG E48 ., PCR R NIKR N
15 uL, fI4% 10xbuffer 1.5 uL, Mg”"(25 mmol/uL)
1.5 puL, dNTPs (10 mmol/pL)4% 0.25 pL, b Fiif
1¥1(10 pmol/pL)4% 0.15 pL, Taq DNA EA (5
U/uL) 0.2 uL, 8 DNA (30~50 ng)l1 puL , ddH,O
9.5 uL, PCR SV B2 5 A: 94°C AP 3 min; 94°C
25's, 50~54°C 25 s, 72°C 60 s, It 35 MEH; &5
72°C#EH1 10 min, PCR ¥4 7E PE9700 %! PCR {¥ I
417, B 1 uL PCR =¥ 5 10 uL 9 Hidi Formamid
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TAENCEE: P 6 N IEHTRER I8 1L Z R T 397

1 GeneScan™-500 LIZ Size Standard & & W
(Hidi Formamid : GeneScan"™-500 LIZ Size Standard=
80 : 1, KR TR E, 95 CAE 5 min, 4595
MR Bk LR H . PSR YE L ABI
3700 MFAGHAT B E HIk, JFHIH GeneMarker
V2.2.0 AT IR 3
1.3 HEHH

K FH Genepop4.0 A4 43 AT A6 85 FE AR 25437 3 (A
(NA) . AR R E(A) . W A5 (Ho) |

*1 8N RIEMRFICHIBR,

WA (H) . 28458 & 5 (PIC) . MR-
#% -7 (Hardy-Weinberg equilibrium, HWE)£5 46 &2
PPN (link  disequilibrium, LD)4#T; R H

Arlequin3.5 KX AEST 6 NSRRI T % 40 L TE
Y (F-statistics) F1 7377 2253 H1 (analysis of molecular
variance, AMOVA); X phylip3.69 #4157 #
AR [ 5t % 125 9 AR SR 253 M >R Structure 2.3
BAEAT AL 41543 Fr, 46 Evanno 2Py
B AL 47 .

%O FY. 5I4FS). BRAEE R GenBank EX S

Tab. 1 Locus, motif, primers, annealing temperature and GenBank assession no. of 8 microsatellites

7 15, N2 1Y FH1(5-3") B KIRBE/C GenBank & %5
locus motif primer sequence (5'-3") annealing temperature accession no.
Lamads  (AC) R: AAAATGAAGGAGGACAGAATGA 54 BU090734
s
s
Lamazl  (AC)s R TTTTCTCGGATTATCTGTCTCA 54 EU090751
.
T ST TATOTON ’
s
“
> ERENE PIC=0.734), ZErPREPRI0 i 5 2 BEPE B IR (NA=9 8

21 BEESHELSH

& H Genepop4.0 #£17 6 A~EEK ) HWE K46,
Jf4: Bonferroni #1E. &% ER, BRZE 2K
Ak, FRid Lamal8. Lama2l i Lama29 7&HAt 5
AHFEAR T i B HWE (P<0.01). 38U 20 Hr &
IR, 5 Lamal8 il Lamad2 [a) fE (e i 25 1
) 2 A - 7 B8 4 (P<0.01), A%, Lamal8 .
Lama21 Fil Lama29 & JH T )5 Z2 50 #7 .

TR SR sHE Z S EEY TR 2,
A ) A5 7 JE R 90 A, BN A5 I S 07 S R 8K
(NA)H 3~20; AR IEF (AN 1.7~11.4; W
M 24 B (Ho) 0.355~0.971; HABEZ 4 1 (Ho) N
0.398~0.912; &5 B & & (PIC)H 0.365~0.906,
1ehs 6 MNEHAR L Z R T &K, JFH
BEAR [B] 1) Z FEPE KT 22 5 A8 18 3 (P>0.05), Horf
Fh B R A a8t 15 2 B PR B (Na=11; He=0.762;

H=0.721; PIC=0.692).
22 BEESURBRESH

T Z(AMOVA)SS R R, FEE MRk
TE R FEAR N AN ] (6.23%) FITSA 8] (91.96%); i
BER )22 S5 o e AR, R 1.81%, {Hs 5156
T B FEMK(FE 3, P<0.01), 6 DEHAMI Fyh
0.018, FEARMIBLXT Fy S4—0.0003~0.0461, Sl
B 5 AR st ot oK, Mg, R,
T DA B 4 A BEIR 5L e A B 2 (GR 4,
P<0.01),

6 A FEAAAH L8] (138 15 5 85 0 0.053~0.277(F%
4), 2% 5 7R s A8 4% R S A 3l (0.053), T35
& B B i At () 2 S LU RIER W BEAA (0.277) o AR
Nei [t 1% 15 2500 ZE kA (8] 2)o A ILEF A ST
h—3E; BRUFAZE B RER RN —3, Zrh AR
BRI R — 3, S H SRR —3, it
LR 45 RS Fo 45 RS .
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Tab.2 Geneticdiversity among 6 populations of L. maculatus

A 37 45, {554 genetic parameter
population  locus Na A H, H. PIC
Lama04 3 1.8 0.400 0.445 0.402
Lama07 13 43 0.833 0.769 0.744
B Lama23 4 3.6 0.633 0.724 0.673
% Sz
Lama3l 18 9.3 0.867 0.892 0.885
Lamad42 11 4.5 0.767 0.776  0.757
F3) mean 9.8 4.70  0.700 0.721 0.692
Lama04 4 1.8 0.355 0.457 0.417
Lama07 14 4.0 0.742  0.750 0.725
. Lama23 7 4.3 0.774 0.768 0.729
R DG
Lama3l 18 9.3 0.871 0.893 0.885
Lamad42 11 5.4 0.903 0.815 0.794
-] mean 10.8 5.00 0.729 0.737 0.710
Lama04 3 2.1 0.448 0.527 0.472
Lama07 10 4.2 0.759 0.763 0.738
Lama23 5 3.9 0.828 0.747 0.701
== K
7% QD
Lama31l 20 11.4 0.931 0912 0.906
Lama42 11 5.2 0.759 0.806 0.781
F-H mean 9.8 536 0.745 0.751 0.719
Lama04 4 1.7 0.419 0.398 0.365
Lama07 12 3.3 0.677 0.699 0.673
LBy Lama23 6 3.9 0.774  0.743  0.702
QHD Lama31l 18 8.1 0.968 0.877 0.867
Lamad42 15 5.7 0.807 0.825 0.807
-3 mean 11.0 4.54 0.729 0.708 0.683
Lama04 5 2.0 0487 0511  0.465
Lama07 13 3.1 0.649 0.681 0.658
. Lama23 5 3.5 0.730 0.717 0.671
PRifE ZH
Lama3l 17 11.1 0.811 0910 0.903
Lama42 9 5.1 0.703 0.802 0.777
F¥) mean 9.8 496 0.676 0.724  0.695
Lama04 5 21 0543 0526 0.475
Lama07 16 7.6 0.857 0.869 0.856
Lama23 5 3.5 0.686 0.717 0.669
Fili zs
Lama3l 20 11.2 0.971 0911 0.905
Lama42 9 4.7 0.800 0.787 0.763
¥ mean 11.0 5.82 0.771 0.762 0.734
Lama04 6 1.9 0.446 0.486 0.444
Lama07 27 4.5 0.751 0.778 0.760
‘ Lama23 8 4.00 0.736 0.747 0.704
B globle
Lama3l 33 13.6 0.902 0926 0.922
Lamad42 16 5.4 0.788 0.815 0.795

F-14 mean 18.0 5.88  0.724 0.750 0.725
T NaA AR RIE, A ARG OIS, Hy I E B, He
WG R
Note: Na, number of allels; A., effective number of alleles; H,, the
observed hetrozygosity; H., the expected heterozygosity.

*3 6NMEREKSFHENRE
Tab.3 AMOVA among 6 geological populations of

L. maculatus
) I/ =)
o SRR AR p
source of variance variance percemtage o oue
component variation

FEfAR[E] among populations 0.059 1.81% 0.000
FEA A
among individuals within 0.204 6.23% 0.000
a population
Py

MR . 3.001 91.96*  0.000
among individuals within total
SRS total 3.271

TR R IR 25 SR 3 (P<0.01).

Note: “*” indicates extremely significant difference (P<0.01).

F4 6NMLEHKREBESLIERF HAET)
MEFEEBfA%L)
Tab. 4 Pair-wise F estimator (below diagonal) and
Nei’s unbiased genetic distance (above diagonal)
between populations

Sz DG QD QHD ZzH ZS

g Sz - 0.053 0.062 0.077 0.135 0.228
A#DG  -0.0024 - 0.066  0.069 0.117 0.263
HH QD  —0.0009 —0.0003 - 0.085  0.129 0.245
ZE QHD 0.0040 0.0018 0.0046 - 0.098 0.221
BRitg ZH 0.0194* 0.0148* 0.0162* 0.0107* - 0.277
Frili ZS 0.0358* 0.0412* 0.0359* 0.0344* 0.0461* —

T 7 RIR 27 R # (P<0.01).

Note: “*” indicates extremely significant difference (P<0.01).

ZS
P2 TR 8 B B R i 1 6 AR BT RE M A SR 2
1 278 bootstrap {7 {, bootstrap filiEE 10000 ¥X,
Pl b ROk Nei Rt (B
Fig. 2 Tree of six populations based on Nei’s unbiased
genetic distance
Original scale bar represents the distance of 0.01. On

branches are the numbers of the same branch
obtained in 10000 calculations.

23 BEEEAZSH
K H Structure 2.3 #AHEAT IR AL A 34T,
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3 Tt

A rh E A A ROz —, BA
B FRF 2o 26 5 A AL AT 5 ok i A2 5]
SEH A, (AT HIE b A R i
A TS 4 RAPD! VR H A S i3 TR AR
et 24 e A A6 B i TR AR C RS . EE
2009 4F Shao "N R IT & HAE 1 A1 T AR,
B A A T ARG TR bRIC IR A2 T 5
Y2 AR B H A RHAE BT 8 AN R
O3 FARIC AT A H A VR 6 AR BT AR 35t
R . BT oAb BB AE AL 34, DI R
(R GENR R RN 52 4% 7 Fh B (I BE Rl A5 3

B RS R BOR, 6 D IEETE A SRS AL
ZREECEY NA=18.0, 1 He=0.750)5 718 % ")
WF9E 25 B (1 Na=10.8, V-3 H=0.768)4H1,
[ A 5w B A B AR (P 2 Na=11.0, P34
He=0.761)Z FEVE K4 241, 330 26 458 B A BfF 55 il
FH B3 TR AR IE e A% T S WA b S B 1 46 B AR
(3B A5 A5 B o AR P s IR T 1 22 71 (NA=3~22,
H.=0.445~0.934) il Z& & & (NA=4~28, H.~=0.398~
0.948)BEMA I 184 Z2 FEVE IS 5 T Shao 251152009
N R B B AARR G2 B)Rys i 2
(NA=3~9, H.=0.406~0.868), W] fit &K NAHF 5 fili
FHRIREAR RS R (180 ), 3 AMA (A T i ik
TR0 rTK, 38 1 2R TR 9 Bk JC P Dk 43 B R
R, S SERAG R

HWE KI5 R woR, 8 M D ECHER R

BRI SEREFREARAF . 45REW, SHLfEE
HHABRE A R R O, LR D, B
FEGEE . LA RS P BRRHRES S
R

J! ,-.-|I o PO
QHD ZH ZS

K3 6 MBS 8 A% 4 70 7 B

Fig. 3 Genetic component among 6 populations of L. maculatus
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Fl Lama29 7£ HAh 5 AN FEAR P B B8, SR
F LG T (F 2, P<0.01), W] fER IR
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sERALARGE, Fa, 76 Shao ZBF s H, MTF
TOA A A e P SRR AR AE, B 4 MU
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WAL . 220 25 01 PUH R T f RAPD HF
FELE AR SE T e R L R RE L 2 i V13
SR T AR AT 20 A6 B 18 14 45 4 1 45 3R
7N, B AT REAR RSAE TR B i K, B AE A
55 A IR B b R A 5 R LA A 35 12 18 A 1B
BUBREAS 2 AN G BRI L eis 8 T
FIK; 2000-2006 A LR 2 I8 VA T A6 B R ast
s F B e — TR Ak e P4 e )
WL AMEAER b P HTRoR, J0iE R FE &
BORE, KGE . M. HE . M. TSR
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K, e h . R, F5. BFEE 4 M
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M . 6 AL o HEAR A 3514 4 20 19 2 BT 25 SR D
T B A AL o 55 5l A R i SRR AE B — 2
KR, BRI E AT IR X, S
I TP 2 R FH 1 ) B A A B 5 R Y
o E R A S AT N T A, 2 AE AL B AL
P B PR TR BRI SR, s H G RN iE B
PRI B IR . A SR E S BREAN
MR, FRAE AL oA kR B B AR SR
635 S A SR A AR — R G, IR
1 1989-1996 AFHiAR K PUVEEEP A 34%~54% %
Feht kit i fE(Salmo  salar), 7E I v e A A v 3k
AR 10%~21%7 BUA BIFSE CL2890F I, FRpm ki
e B A R AL A S R 1

ZE LTk, B R 5 A A SR 3R AR i )
H ] VR Vi S A A 0 54T 2 R M RS AR S5 A 7 A —
FESEN, TR I e A T NS R AR P
HAEZUE D IGE T, A 45 N0 5 DR st B )k
REEAE, DSR4 R T IR 2 A
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Genetic variability in six Lateolabrax maculatus populations inhabiting
the Chinese coast

WANG Guixing', HOU Jilun', REN Jiangong', REN Yugin', CHEN Ruiyi’, LUO Mingfei’,
WANG Yufen', LIU Haijin'

1. Beidaihe Central Experiment Station, Chinese Academy of Fishery Sciences, Qinhuangdao 066100, China;
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Abstract: Lateolabrax maculates is a rapidly maturing fish and an important aquaculture species in China. A
comprehensive analysis of the genetic structure of a germplasm resource is an essential prerequisite for their ef-
fective protection and utilization. The genetic diversity and structure of six L. maculatus populations—Donggang (DG),

Qingdao (QD), Qinhuangdao (QHD), Suizhong (SZ), Zhuhai (ZH), and Zhoushan (ZS), inhabiting the Chinese
coast were determined using eight microsatellite DNA markers. A medium level of genetic diversity was detected
among the six populations but no significant differences were observed. Population SZ had the least genetic di-
versity, whereas ZS had the most. Most populations, except QHD, had a significant loss of heterozygosity
(P<0.01), which was also revealed by the global Hardy—Weinberg equilibrium (P<0.01). Linkage disequilibrium
was extremely significant (P<0.01) between the Lamal8 and Lama42 markers. The analysis of molecular variance
results detected a significant difference in variance between populations, between individuals, and between indi-
viduals within populations (P<0.01); the pair-wise Fy between groups and genetic distance results showed that
maximum genetic differentiation and genetic distance occurred between ZS and the other five populations. No
significant genetic differentiation was detected among the SZ, DG, QHD, and QD populations. A cluster analysis
showed that ZS, ZH, and QHD were clustered with SZ, DG, and QD. Three genetic compositions were observed in
the six populations. The genetic information in ZS was intact and was not mixed. The other five populations had a
similar genetic composition and were significantly mixed genetically. Approximately 40% genetic similarity was
detected between QHD and ZH. These results indicate that genetic differentiation has occurred between the ZS
population and the other five populations analyzed. The genetic diversity among the five populations (DG, QD,
QHD, SZ, and ZH) of L. maculatus inhabiting the Chinese coast has decreased and has become more homogene-
ous due to interactions with escapees from local aquaculture operations.
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