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SEY R, KRR W B UROT R P R A e

FEE: FIH 8 MM T EARIC M 4R E4H 15 (Crassostrea angul ata) LAl FE (A . <45 1 B3 H 2 F6 FIEF A BE(R T35
ZREME T . BRI, WS FES BRI S IR ECN 7~24 A, S BEARTE TR 7 A5 0 S 35 55 7 5L R ECR
10.3~17.6 4>, FIEEALFE R 2R 9.8~16.8, F- B WL 2% & B R T S4 128 2 & B2 43 ) 24 0.655~0.662 1 0.788~0.872,
IR R IE, W IM—IE A EA G I 45 R R, 75 24 DREAALEHE S 18 MREKLEH S B R B 1
(P<0.01), BRI N IEZE R4 Fi (HA T 0.0095~0.2874, “EI(E N 0.1992, &L R Fy A T 0.0224~0.1627,
fH4 0.0767, Bi/R1EE A PZERK LIRS RIS, BT F MK, FRRW, LM% T XK

fRs AL oA R T —E RS, (R,

KEE: maAG; MR, MRS, 2
hESES: S917 XHERFRERD: A

DR W SR OR L KA LR IR AR s
MR AL, Horb, 5 #4175 (Crassostrea angul ata)
A5G S R, SR v R O I A DX SR
Fe S AN, AR AR R E R R AR A
IR IX, 2014 448 BT W72 5 7 Bk 161 07 ¢,
BEE SR H 25 97K, N T FR5E 1 Z2 AR
FNFETH R 5 AL T BRI 4 WA 1 28 T R LR R
TRk, AR B ZEEIRIET RLE, E
ARk, AR AR KIS i DL IR LA e £ R A
o AR, WA E MR E, £ 6 1R
WH, 5 Tl ai . AR EE RIS F
i1 e,

T REPRICH 2~6 %1 IR A il B R I E AT
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TECC KLY e a s T

¥ B EA: 2017-10-17; 13T HHA: 2018-02-10.
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LU IR N TR RS 2R A A
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FF DNA istfs A sh A, FH ek 7
UG UCSE RN T, B mila . [ sh e R e
F AR, OGN T 2R K 7 A 1 an R 4 1
(Crassostrea virginica)!' " 145t R fli ) i 55
(Pleuronectes yokohamae)''?!, 7 i B 474 1 i
Hii % o A ST i B AR e N2 S ehnig 43 T AR
SN T ARG Al 1 S AR B A B
TREGIBAL R, AR S R 3 4R S BRI 3

1 MEEFE

1.1 #skRiE

2009 4F 4 1, DIAREAA AT AR AR e
g A AT FR B AR BN T BB SR AR 2 TT AL
AR FREHEIR (FO), ﬁ,\%@%u BE o H bR
R, RABHAERFHAR, #4526 REHFH 4
W5 15 (F6), RARHT ARG Mk HR IR 1,

2009 4F, MIERLHEARBORE 40 SN, BTHCA 52,

-80°CHRAF# . 2016 4 5 H, N &W5 1 5°F6
TEE Z PR A W A AR (W) 25 BEALIURE: 48 4~
&, BYELAFENL, -80 CIRAF& o
1.2 S|¥iFiE

ME & R A4 W i TR S ik B 8 AN

FE W51 Fas A% 43, SSR v i 1Y B 42 4544 |
5145 M PCR 348 4420 WL 36 2.,

£1 BB 1EFILFeEBERANETEEAY
Tab. 1 Effectivereproductive parent number of F1-F6
from ‘Golden oyster 1#

HH A
breeding generation
e B
selection intensity
KA
no. of male parent
A%

no. of female parent

F2 F3 F4 F5 F6

185 188 1.83 192 186 1.80

67 70 78 95 105 135

53 65 69 87 107 118

1.3 DNA 2K PCR ¥ &

DNA HJHEBCR 1 OMEGA #K 54 DNA i
BOAR &, SR G Ul BHfE. DNA TAE|R
BT 20 CHEAER .

PCR JZ Wi 1A % 77 20 puL: #EHx DNA 2 pL, 10 x
PCR buffer (10 mmol/L) 1.5 pL, dNTPs (4 mmol/L)
1 uL, MgCl, (25 mmol/L) 1.5 pL, Taq (1 U/uL) 1 pL,
S R4 0.3 uL (10 pmol/L), ddH,0 12.4 pL,
PCR W FEF M: 94°C 3 min FZASE; 94°C 30 s,
55C 45 s, 72°C 30 s ZEff, 35 AMFFR; 72°C
5min, HJa, 4CHAF. PCR =¥ 1.0%M K

x2 REHHSNMHMIESNMFINFRIGEE

Tab. 2 Characteristics of the 8 polymorphic microsatellite loci from Crassostrea angulata

fizx% locus annejfiﬁ(g‘]ifr/);fature repeat*iﬁi?siiuence FIIFFSI(5-3") primer sequence (5-3)
cmrCgl43 55 (TAGA), F: CTTGCCATATTGCCATGTGTCTTGCCATATTGCCATGTGT
R: CTTTTACATGGAATTGTCACAGG
L10 55 (AG), F: CAATTCAAAGTCAATTTCCCTCA
R: CATGTTTTCCCTTGACTGATCC
L48 55 (GA)n F: TCAAACCATCTGCTCGTCTACG
R: TCCGAAAATCCAGGAATACCGG
ucdCg194 55 (GAT).(GAG), F: CCCAGTGAAAACTTGGAGACA
R: TTTCGAATCGGGAAAATACG
ucdCg195 55 (CAT), F: CCAACAACAGGGCACCTACT
R: GGTCCAGTTGGCATCCTCTA
ucdCg120 55 (CA)W(GA), F: GGGTGAGATTTAGGGGGAGA
R: CTCCATCAAACCTGCCAAAC
ucdCg148 55 (GA)n F: TGTTGGTTGGTTGGTAGGTTG
R: TGTCAAACGTCGAGAATTGG
ucdCg160 55 (GA).(GACA), F: GGAGCCATTAACAACACCACA

R: TCTCTCCCTTCCCCCTCTTA
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FE i EAEATARRI, SRJE 4 PR Y kAR Y
PCR #4580 1 LIRS, ZJ51E ABI3730 XL H
B M A b AT T AN A HL G
14 HEIHEGITLE

% ] Microsatellite analyser #1841
TSRS RBU(N) . UL 2% A B (H,) . ]
HIARAE (He), F-Suil i SR ml iy st 4% ik &
B(Fo); Pl R AR A% P 45 508 2F - Genepop 4.0
BRI AT T S H A A S DY R B (AR) 3 i
FSTAT 2.9.3 #Ef7iF& ", R SPSS19.0 #Y
Kruskal-Wallis 5 56 2 6 55 25 B AR [R] 9 46 43 I
= AP B A A B R AE o 22 RO

2 HBRE5HH

21 =ESHME

e 3 TR A A A ) T AR s A
SR 3, SR 8 AN TR A 1 2 I
LA, 4Wi 15 BEREBEACRTER A B SR
SERBO IATF T~14. 11~15 Fl 14~24 4>, Horp,
{75 ucdCgl20 78 B A= A vp = A 1) S5 46 5k R 2K
W2, N 24 1o 3 ABHRTERTA O 5 F 3 5540
HERBCN 103~17.6 4>, FHEMILEEE R
9.8~16.8, “F-HIWLIM 22 A R 0.647~0.655, V-3
W12 E Bl 0.788~0.872 . Kruskal-Wallis #6564
RN, 3 BTSN LR ¥ (df=2, P=0.001)
FF- 1 1 B 4 B (df=2, P=0.028) [ #8717 1E L%

5o GFBIHWCREIE, W iR AR - G 40 25

R IRTE 24 DRERALE A A 18 MREARAAT
21 A I 25 O 2 - (P<0.01)
22 =feai

3 AHEACA RN TR 7 S s L L S5 S 3
KR 4, Hr, st b R Fo 0T 0.0224~
0.1627, VF-¥{E Jl 0.0767, FBREAM 4L AL T
AR AR K SF; FEP N (AT 1.2862~10.9187,
SEIIE N 4.6768, F BRI R] A9 5L PR 52 K P-4 v
HRNIE A R E Fi (AN T 0.0095~0.2874, FH4ME
01992, BHFRIEZE R R (EA T 0.0728~
0.3655, F-HI{H A 0.2544, FUHFEKR A0 U7 22 72 &

e

B

x3 REAHINMFEMNERSHEMESE
Tab.3 Genetic diversity parameters of three
Crassostrea angulata populations

o7 5 ES 4 BEIK population
loci parameter F6 FO w
N 11 12 18
Ar 10.5 11.5 17.1
ucdCg194 H, 0.850 0.846 0.737
H. 0.839 0.815 0.805
P 0.018 0.0035 0.0052
N 7 11 14
Ar 6.8 10.7 13.4
ucdCg195 H, 0.778 0.775 0.556
H. 0.751 0.799 0.690
P 0.0002" 0.6212 0.0048
N 10 15 24
Ar 9.3 14.6 22.9
ucdCg120 H, 0.725 0.714 0.622
H. 0.761 0.848 0.943
P 0.5058 0.0000" 0.0000"
N 10 13 17
Ar 9.7 12.6 15.7
ucdCg160 H, 0.667 0.600 0.667
H. 0.826 0.874 0.870
P 0.0000" 0.0000" 0.0000"
N 12 15 14
Ar 11.8 14.6 13.5
ucdCg148 H, 0.514 0.467 0.658
H. 0.836 0.869 0.908
P 0.0000" 0.0000" 0.0000"
N 14 12 16
Ar 13.3 11.7 15.7
L10 H, 0.700 0.676 0.513
H. 0.857 0.817 0.901
P 0.0000" 0.0000* 0.0000"
N 9 12 19
Ar 8.0 11.6 17.7
cmrCgl41 H, 0.475 0.718 0.684
H. 0.782 0.874 0.922
P 0.0000" 0.0000" 0.0000"
N 9 15 19
Ar 9.0 14.6 18.6
L48 H, 0.531 0.500 0.735
H. 0.655 0.875 0.933
P 0.0000" 0.0000" 0.0000"
N 10.3 13.1 17.6
S B Ar 9.8 12.8 16.8
mean H, 0.655 0.662 0.647
H. 0.788 0.846 0.872

TE: N RS RE RUB, Ax S5 GLEE R R BE, Ho LN 2% 45 BE, He
Wi e G B * R8G90 WY JE 15 1E 5 i 75 W et — 1L A1 4% - i
(P<0.01).

Note: N, number of allels; Ag, allelic richness; H,, the observed
hetrozygosity; H., the expected heterozygosity. * indicates signifi-
cant departure from Hardy-Weinberg equilibrium after Bonferroni
correction (P<0.01).
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Tab. 4 Genetic differentiations and gene flow of three Crassostrea angulata populations
{7 5 locus BES LR Fy SRS R Ry HEMAIT 32 R AL Fi FEHIE Nin
ucdCg194 0.0639 0.0728 0.0095 3.6627
ucdCg195 0.1627 0.2119 0.0588 1.2862
ucdCg120 0.0687 0.2473 0.1918 3.3880
ucdCg160 0.0265 0.2692 0.2493 9.1719
ucdCg148 0.1117 0.2719 0.2517 1.9887
L10 0.0224 0.2863 0.2700 10.9187
M141 0.0479 0.3100 0.2753 4.9657
L48 0.1095 0.3655 0.2874 2.0329
11 mean 0.0767 0.2544 0.1992 4.6768

T BERIFAG TH{E=0.25%(1-Fy)/Fs.
Note: estimated value of gene flow = 0.25x(1-F,)/Fy.

3 i

WG Z A R B E A SR, PR A
BIRA=R 27 ST i A LY o e AT AL v
SEPR AL 2R 2 BE 20T DI R R B4 25
AR SRR, AT DR EE R BN, 3
AN TR VAR 1) ST 359 00 00 2 45 5 0 30 28 2 45 R HE AR
WEH BRI 2 A B TR, R, Sk & AR
S 247 A8 A7 5 DR R A A7 L TR = R LRl R A R T A
FERM L B T — @ B PR, X R WITEE
SR N T B R, HE BRI AL Z AR
T —E RN, XTRRIHEFA TR
P R R SE I N R A SN, KA
T AT S0 B DRI R AR B 2 A BE A T S g L1
S Ab, SR N T I A G I AR
B TE R AL T, e SRR 1L ZREVERY
R R, 7EVF 2K 20 s i 55 vt
#F(Litopenaeus vannamei)”, 2k £} Il (Pinctada
maxima) " 1 £+ 4t 15 (Saccostrea glomerata)®!! it
W EZOU B T B R rh st A8 2 e B
— SE R M RR A o

MR AR R I R B, SR E R IEZ
Ji s 3 A BEAATSRAR B T 45, 8 AN v, Bk
T ucdCg194 75 3 B A v 14 4 fi 785 s il I8 171 445
s, Hoax 7 AL I T RS RIEE, AETE R
FAm AT 18 AT TR AL A I I 24 A i
WA R E SRR, WL, XKRRT 3
A H R Iy 3R AR S A7 U DR R o i TR Y

REAETE . 2B N A — G, FRl
ST WG, A TP AEAE K R RS R 24
WAR Z2p R B4k, JEH A RS HGR 2 |
AR F /NI IT A2 00 2 B ] S 800 20 S, (H X
S PR X i 4 5 1 Bk /N

WAL LR AL Foo A AR5 AL o (R
5w P8 bR 2 — o Wright®#9Y Fy fl/hF 0.05,
BRI 6 A B2, 7E 0.05~0.15 Z Ja], FEALT
T AERR I 1L o1k, #E 0.15~0.25 Z ), BEARE
B AR B R o ARWF5E 8 ML TN S Fy
AT 0.0224~0.1627, FY¥IE N 0.0767, XFEH
7.67% 1) A5 A8 S BE AR 301, 92.23%1
WAEAR oK H T REAR NS, BoR T BRI A7
KR BEHLAS BC PR 5, BEURIA)ZE R T P 4%
Ko FEHAB DI ZEMEE b, LI 5] rp AR K-
gL Ak, I v S DIRt HE s i A I AN T
TE B BER S WP AR AR AL oy B b, A5 B Ry fE
M 0.086~0.180, “F-HI{E A 0.128, Guo Z!'TxfK
5 %) T A R 3 AR AR BN S oM,
By {4 0.0397(P<0.001)., T 2% 51 25OV 1
M5 R BRI e R F3 FISEANREAR AY 8%
Gt A, Py stf& b 250k 0.0031~ 0.1478,
177 35 PR T LA BEL 1 3 DA 38 A% A S (R 2L, AT
BEGFRRE ML . Wright™ 5 24 Ny, /N 1R, 8
AN BRI R 1k, 24 Ny KF 1,
FREOR AT DL R AR LS AR AE T, A 5 i
FER OB E . ABFTE R 8 M D ENLTHY
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N HEIKT 1, RN = AT 1 B K 22
Mo N TIEE o5 RFRFERE RS L /- R e LT
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Genetic diversity in selected lines of Crassostrea angulata

GUO Xiang, ZENG Zhinan, ZHENG Yayou, WU Qisheng, NING Yue, QI Jianfei, JIA Yuanyuan

Fujian Collaborative Innovation Center for Exploitation and Utilization of Marine Biological Resources, Key Labora-
tory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province, Institute of Fisheries of Fujian,
Xiamen 361000, China

Abstract: On April 2009, a base population (F0) of the Fujian oyster, Crassostrea angulata, was selectively bred
from the Fujiang and Guangdong local populations. A successive six-generation selection for golden shell and
body weight was carried out to produce “Golden oyster 1#” (F6). In this study, eight microsatellite markers were
analyzed in the base population, selected line F6, and wild populations of Crassostrea angulata. The number of
alleles per locus ranged from 7 to 24. The average number of alleles and average allelic richness of the three
populations at all loci had ranges of 10.3—17.6 and 9.8-16.8, respectively. Expected heterozygosity and observed
heterozygosity were 0.655-0.662 and 0.788—0.872, respectively. In the Hardy-Weinberg equilibrium test, for the
three populations and eight microsatellites, segregation distortion was significant for 12 of the 18 groups. The in-
breeding coefficient (Fi) ranged between 0.0095-0.2874, with a mean of 0.1992. The F, values were
0.0224-0.1627, with an average of 0.0767, indicating that there is a low level of inbreeding within populations and
a high level of differentiation. Our results suggested that successive artificial breeding has a certain influence on
genetic variation; however, there remains high genetic variability in the mass selection lines.

Key words: Crassostrea angulata; microsatellite markers; genetic diversity; population genetics
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