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Tab. 1

The forward and reverse primers, repeat unit of microsatellite

519 J3(5'-3") B A S

F. CTG TAA TAG ACA ACC CAC TGT AC

GAGO007 GT [3]
R:CCT GTA GCA TCT TCA CTA GCT GGA G
F:CCC CAC CTC CCT TAACA P

GAGO038 GT [3]
R:GCT GAA TTG AGG AAA TGA G
F:TGA AGA ATG TCA GAT ATT TTG TGG TG

Mbo061 AC [4]
R:TCC CAA GAG TGT TGA AGT TAT AGG
F:CGC ATG TTT GTA AGA ACA GGA AG

Mbo066 GT [4]
R:GCT TCA CTC TTG GGT TGT TGG
F:TGA ACA CCT TCA CAA TAC TTT TCG

Mbo088 GT [4]

R: TTG AGT ATA CCA GCA GTT GAA CAT C

1.3 PCR ¥ 3

P38 J v AE PE9700 # PCR X L i# 47, Taq [
M A Takara 2~ 7], W AKRFLA 25 pL, H
145 10 X PCR buffer (Mg’ free) 2. 5 pL., 25 mmol/L
Mg’" 2 pL, 25 pmol 5l ¥4 1 pL, 2. 5 mmol/L
dNTP 1 pL.DNA ###5 100 ng, Taq fi§ 1 U, T
ddw #ME 25 pL, $ R F R :94°C 5 min—> (93°C
30 s>53C30 s—>72°C1 min) X 30 cys—>72°C7 min,
Y AR AE S 7 mol/L R ZE MY 6 % TN K Bt ik
HEME I, DL Biomatra 5 B UK AL 50 W H ) 2 3K
I3 AgNO, ZE IR IR,
1.4 BEIH T X

B 22 A A (H) = X H, /n,
o H, = 2% T LI /28 A A A B850 B AR 1 7
HREEMBBE(HO=>A—XX)/n. X, B X
FIRE Y S @ A 55 A7 BRI AT 3%, 0 Ay T DU A7 e 119 A
B B 2225 0 A 3 A R % ) Hardy-Wein-
berg M A B R 7 (XP) — 8K 5, 15 2 MR
P, X*=2[(O—E)*/E].O FI E 4354 W5 5
AU A I R AR AN R B, AR Neit ™ i35 A X
ME—EE =2 2XY, /(XX XY /. gtk
RS D=—1In I.X; MY, 735010 X &Y FfFny %
A BN DRSS % SRy T A A A B . AR Nei™ 42
HIAR 1 —Fr=0—Fs)(1—Fs), Fir Ml Fis 4y
SRR R R B A b (8 S 25 G IC - 22 ) 19 A

IR Z B LA TR 2R A 52 B 90 5 R R A R ) B 2 3R
7 - For MR BEHLHC A 434S W RE A 2 AT 3 18] 49 4
IS 09 Hi e RN 5 N TN U B £ o 9 S S 1
Nei " 2430, 3@ i H, s Hs 1 He R 28 A M
HWERER R Fs Fis=(Hs—H,)/Hs Fip = (Hy
—H,/H Fss=(Hy—Hs)/H H,, Hs fl Hy 4%
I Ry B — 00 KRR N VLSS 2 5 B2 LTI i B (fR3R
SRR N B BE ) 2R R I B B A B (IUER B Ak
RNZHEE) .

2 #X

LKA I, B X B ARG 3~ 6 A AF N Sk
3L 21 A PR B A BIAT 4. 2 AN SRR L R
RIBER I R 07 8
2.1 BARAZEEF

R 25~ 0 T8 AN i 1 45 o7 ik PR A3 23R 0 ik [R) E
B A3 T A 6 A A I 2 A BE (HL,) RN R
REFEHD . GRS AR H, 24 0,500 0~
0.869 6,5 0. 672 1; " BER H, H 0. 456 5~
0.956 5,3 0.682 6, B EMARL NS Ho N
0.506 9~0. 737 0,F 0. 647 9; " ZRBEK H. K
0.476 6~0.804 1, 0. 544 4, WABEIAY) B 5R
0 v W 3 A A S M TRDERE ) AR T AR OOL 0 B
(R 22 AR R VS BRI 2 (3R 2) . & 2805 Har-
dy-Weinberg V- (1) K J7 (X*) K $a 45 R W3k 3.,
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x2 BHAMEBEELR

Tab.2 Genetic variability at each locus

H, H.
519 S HE R B
[ERAE TS JTARBE A BRI TR
GAGO07 5 0.686 4 0.608 7 0.673 9 0.692 6
GAGO038 3 0. 869 6 0.782 6 0.635 2 0.515 1
Mbo061 6 0.500 0 0.608 8 0.737 0 0.804 1
Mbo066 3 0.717 4 0.456 5 0.506 9 0.476 6
Mbo088 4 0.587 0 0.956 5 0.686 4 0.748 8
| 4.2 0.672 1 0.682 6 0.647 9 0.544 4
3 BAEEMANFH(X)KRR
Tab.3 Contingency X analysis with significance level (P)
X* {8 P
o7 55 A
ERCLGRLS JTARBEAR BRI SRR A
GAGO07 13.642 5 12.382 9 10 0.189 9 0.260 2
GAGO038 9.186 6 12.799 3 3 0.026 9 0.005 1
Mbo061 28.712 4 37.820 1 15 0.017 5 0.010 0
Mbo066 7.912 0 6.383 2 3 0.047 9 0.094 4
Mbo088 5.260 8 22.302 4 6 0.510 8 0.011 0
2. 2 2 ‘E \% S . .
BRI AE £ ST 3 it

THEAT PR A 0] 1Y 33 1% AR DL R 3 T=0. 951 2,
WAEMEE D=0.050 0, 0 f01 F-G8it i 5 b7 45
WWHE 4, TTUEH, S8 Fis. Frrs Faa B K
KR, Fis 25 {5 BBl — 0. 294 9~ 0. 223 7,
—0.052 1; Fi A8 4L 1 Bl — 0. 293 4~0. 230 3, F-3
—0. 040 5347 5 (9 Fsr 2846 T 0. 001 2 1 0. 240 =
], S A1 0. 011 0,

4 BEAM F-HITEST

Tab.4 F-statistics analysis of each locus

o7 25, Fis Fir For
GAGO07 0.025 4 0.048 7 0.024 0
GAGO038 —0.2949  —0.293 4 0.001 2
Mbo061 0.223 7 0.230 3 0. 008 4
Mbo066 —0.0480  —0.031 1 0.016 2
Mbo088 —0.2032  —0.1956 0. 006 3

Sy —0.0521 —0.040 5 0.011 0

TE APIEE A BTA SL8 i Ho - Hs #1 Hy BP9 {E R R — A5

3.1 BARAdEETF

B M ARBARNFHREE H 0l h
0.647 971 0. 544 4., Won B ML L M. 2
7K A1 28 1) AR TR G T A 5 AR A5 55 1 4% B B L Norris
LEDIOT S A P ¥ #E (Salmo salar) WK 45 H. &
0.70;Perez-Enriquez 2" 38 T AR 88 ( Pagrus ma-
jor)W) H. ly=0. 87;Zatcoff SEDIIR W T ) B (A 1
[ W fifi ( Mycteroperca bonaci) f) H, & 0. 637 ~
0.876, DeWoody""* Xt 12 Fft g /K 1 13 T 5 (1 53 47 »
WAg TV H, 0,77 BYE5 IR FEX A B £ ) 12
(0 G 0 Al [ A 2 0 R I 2 A B . Zhao ST
Wt @S A BE (Epinephelus septem fasciatus)
e R 4 SCE NS He Sk 0. 28 ~0. 76, Zhu
LDV SE T TR MR 8 (Plectro pomus maculatus) H.,
SN 0. 76, Zeng FFEN HUE T # A A B (Epi-
nephelus lanceolatus) ) H, fy 0. 185~0. 801, F &
A I A R 3 AN A [ R AR Y R B
SR TR LN O R e S DR o S PN DA | I IR S RN
R 2 3 s GRS i R AR BEIRD . /R
AR 45 2R 5 IR IE b T R — K
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B R T (X K 50 i 15 HE 38 (PO iy HY 9 2 3%
S BRI 0.017 5~0.510 8, J7 AR HEIE
0.005 1~0. 260 2, —LL{y 5 P<C0. 05, 4 B 4 30
2 Hardy-Weinberg “F-fif (9 30 4 . [R) BF AH X 1 35 1 4%
HER I 2 REAL A B S S W f . — S A0 S I Y
s R BRI G L AN R 7 R TR s B 0 A
(R (71 3 I 5 B TR ) R AR R Ok
3.2 ARk E e £ 57

Z R SCHR I F-4e 114 (s m] B st 1% 43 Ak & 50
PEAGBEMR B A9 2% 5 . Norris 28800 b 7 v f: 18 78 A
SALTF IR 18 Fsr = 0. 057 ; De-Innocentiis 2857 % Jih
AN [R) DX 38K 7R K V8 W A BE A (E pinephelus mar-
ginatus)ﬁ"]ﬁ‘*ﬁf% Fsr=0. 018; Ik 4h 38 A BRI B2 f
(Dicentrarchus labrax) 2}y (Fsr = 0. 007, Garcia de
Leon 551%0) 5 55 [ 7R 73 VR 15 109 /DN % 0% f5 (Myctero-
perca microlepis) (Fsr = 0. 008, Chapman )M ; Bk
N TG 8% (Merluccius merluccius) (Fsr = 0. 013,
Lundy %)%, Antoro =PV %} 3k B 28 = F1 El Jé A [6]
TR B Bl 4 B 3 T A Fer = 0. 074, EHE
LA R 5T AL & B A B 045 T AR ) By 5 B
WL k.

Y25 R A5 21 W6 BE AR 8] 9 Fsr =0. 011 0, 5 |
AL T/ — oK. T HATIE A RS Fer {H
PR BER 23 A0 B2 BE 1 48— A o 50 L RE 0 B 15 T R
IR BR8] 1) 35 4% 43 10 AR B A 1 22 500 K 0 2 (1 °F
KK

38 A Nei K8t 1% A AL P 3t 45 R B 1Y) 45
(I=0.951 2,D=0.050 0)F , H:ist f& 2% 5 I izt &
i T R e ) A8 S R BT 5 i

SR FAR TR B o b B A 45 2R R A
BE AR VORI T AR A e R B b S AR R A st AR R S
PR TP 35 25 R AT R

FEARAZ T 1 R R I 3 AR AR A AR S (B A
FORBER WA R R B98I A 28 4k . PR oy DAAE Y BF
LRI B AL T AT [ DL S S L 45 Ok R Y b
B HBHARG MBS R IATREEI S, LA 5
SR A B A AR ] 352 4% 728 S P RS
AR 7 I TR B 7 AR B A WIS PR s D3 AR AR SR B Y 8K
43 AT P A AR 2 X 4 S 7 A s ), R A A U
AHEBR IR S AT Rt . i 2 2 A Ol
T XA 5T 6 G2 A IR G R ) LA I A G 5 A% AR R

AL

SE Wk
[1] Sadovy Y, Cornish A S. Reef Fishes of Hong Kong

(2]

[3]

[4]

[6]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

(M.
2000.
Morris A V, Roberts C M, Hawkins J P. The threat-
ened status of groupers(Epinephelus) [J]. Biodiversity
and Conservation, 2000, 9. 919.

Sambrook J, Fritsch E F, Maniatis T. Molecular Clo-
ning: A Labortory Manual [M]. New York : Cold
Spring Harbour Press, 1989. 463-468.

Chapman R W, Sedberry G R, Koenig C C, et al.

Stock identification of gag, mycteroperca microlepis,

Hong Kong: Hong Kong University Press,

along the Southeast Coast of the United States [J].
Mar Biotechnol, 1999, 1. 37-146.
Zatcoff M S, Ball A O, Chapman R W. Characteriza-
tion of polymorphic microsatellite loci from black
grouper, Mycteroperca bonaci (Teleostei: Serranidae)
[J]. Mol Ecol Notes, 2002, 2. 217-219,
Nei M. Estimation of average heterozygosity and genet-
ic distance from a small number of individuals [ ]].
Genetics, 1978, 89. 583-590.

Nei M. Genetic distance between populations [ ] ].
Amer Natu, 1972, 106. 283-292.
Nei M. F-statistics and analysis gene diversity in subdi-
vided populations [J]. Ann Human Genet, 1977, 41;
225-233.
Nei M, Kumar S. 7» ¥t 5 R4 kF [M]. 85L&,
i, mAIE . SRR AU S AERUE A, 2002,
Norris A T, Bradley D G, Cunningham E P. Microsa-
tellite genetic variation between and within farmed and
wild Atlantic Salmon salmo salar population [J]. Aq-
uvaculture, 1999, 180. 247-264.

Perez-Enriquez R, Takagi M. Taniguchi N. Genetic
variability and pedigree tracing of a hatchery — reared
stock of red sea bream (Pagrus major) used for stock
enhancement, based on microsatellite DNA markers
[J]. Aquaculture, 1999, 173 413-423.

DeWoody J A, Avise ] C. Microsatellite variation in
marine, freshwater and anadromous fishes compared
with other animals [J]. J Fish Biol, 2000, 56 461-
473.

Zhao Lili, Shao Changwei, Liao Xiaolin, et al. Isola-
tion and characterization of polymorphic microsatellite
loci from a dinucleotide-enriched genomic library of
seven-band grouper (Epinephelus septem fasciatus)
and cross-species amplification [ J ]. Conservation
Genetics, 2009, 3: 627-629.
ZhuZ Y, Lo L C, Lin G, etal. Isolation and charac-
terization of polymorphic microsatellites from red coral
grouper ( Plectropomus maculatus) [ ]J]. Molecular
Ecology Notes, 2005, 3. 579-581.

Zeng Huasong, Ding Shaoxiong, Wang Jun, et al.

Characterization of eight polymorphic microsatellite lo-

Marine Sciences/Vol. 33,No. 11/2009 63



HERL - |
ﬂlﬂpA RTICLE

ci for the giant grouper (Epinephelus lanceolatus [J]. Fish Bull, 2002, 100(3): 491-509.
Bloch) [J]. Molecular Ecology Resources, 2008, 4: [19] Garcia de Leon F J, Chikhi L., Bonhomme F. Microsa-
805-807. tellite polymorphism and population subdivision in nat-
[16] F&E, T/AoME, s8F, &, P EEMEEGRE AR ural population of European sea bass Dicentrarchus la-
R Y b PR A f B AT S M AT 5 L], | BORGE brax (Linnaeus, 1758) [JJ. Mol Ecol, 1997,6: 51-62.
i, 2008, 3. 324-329. [20] Lundy C J,Moran P, Rico C, et al. Macrogeographic
[17] De-Innocentiis S, Sola L, Cataudella S, et al. Alloz- population differentiation in oceanic environments: a
yme and microsatellite loci provide discordant esti- case study of European hake (Merluccius merluccius) ,
mates of population differentiation in the endangered a commercially important fish [J]. Mol Ecol, 1999,
dusky grouper (Epinephelus marginatus) within the 8:1889-1898.
Mediterranean Sea [ J]. Mol Ecol, 2001, 10: 2 163- [21] Antoro S, Na-Nakorn U, Koedprang W. Study of ge-
2 175. netic diversity of orange-spotted grouper, Epinephelus
[18] Gold J R, Pak E, DeVries D A. Population structure coioides, from Thailand and Indonesia using microsat-
of king mackerel (Scomberomorus cavalla) around ellite markers [J]. Marine Biotechnology, 2006, 1:
peninsular Florida, as revealed by microsatellite DNA 17-26.

Genetic diversity of different geographical stocks of Epinephe-
lus coioides by microsatellite DNA
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Abstract: The microsatellite DNA was used to evaluate genetic diversity and genetic differentiation in two
geographical stocks of Epinephelus coioides from Taiwan and Guangdong. Altogether 5 primers were as-
sessed in 46 individuals in each stock by analyzing the heterozygosity, Hardy-Weinberg balace deflection in-
dex, genetic distance, genetic differentiation. The result showed that the average number of alleles in each
microsatellite locus was 4. 2, the average observed heterozygosity ( H,) of two stocks was 0. 672 1 and
0. 682 6, the average expected heterozygosity (H.) was 0. 647 9 and 0. 544 4 respectively, and genetic dif-
ferentiation (Fsr) was 0.011 0. It seemed that these two geographical stocks of E. coioides still kept high

genetic diversity, and the genetic differentiation among stocks was close to the average level of marine fish.
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