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HE: ZUREREA SN 6 MM LET | YXHE ) 2 #AHBkE I (Pinciada fucata) 584 IV IE K R I
BAEZREMEAT T 5307, 6 MU B EFMCTE 9 NERFR 360 MR LR 2] 32 M ERER, ARUEFEMER(N,)
5 1.7587 ~3.586 5, WMZ44 B (H,)H90.144 4 ~0.488 9, HitHZL4 B (H,) 4 0.432 0 ~0.722 2, Shannon $8%k
(I)#0.6919~1.507 4, 9 NRREVHAASAA, FHH, #0.1292~0.466 7, F3 H, }70.155 0 ~0.439 6,
A T50.248 5~0.712 2, 19 ML (5 35. 19% ) B3 MW S Hardy-Weinberg P4, % % R Z A8 f& 1R
B4 0.109 0 ~1.137 2, MALAHRIMEREH 0.320 7 ~0.896 8, K& L,B,6 5 L,B,8 MfLER Kk, 5 D,D,13
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Analysis of genetic diversity of nine families of Pinctada fucata
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Abstract: We studied the genetic diversity of breeding family of Pinctada fucata. Six microsatellite markers were chosen for genetic a-
nalysis of 360 individuals of nine families. A total of 32 alleles were detected and the number of allele at each locus was 3 ~8. The ef-
fective allele was 1. 758 7 ~3.586 5. The observed heterozygosity (H,) was 0. 144 4 ~0.488 9. The expected heterozygosity (H, )
was 0.432 0 ~0.722 2 and the Shannon index was 0. 691 9 ~ 1. 507 4. Monomorphism loci were found in each family. The average H,
(0.129 2 ~0.466 7), average H,(0.1550 ~0.439 6) and Shannon index (0.248 5 ~0.712 2) were detected in family population.
Nineteen loci (35.19% ) were deviated from Hardy-Weinberg equilibrium test significantly. The genetic distance was 0.109 0 ~
1. 137 2 and the genetic identify index was 0.320 7 ~0.896 8. L,B,6 was the furthest with L,B,8 and the nearest with D;D;13 in
terms of genetic distance. Nei's genetic distance was used to construct the dendrogram by using the unweighted pair group method with
arithmetic (UPGMA). Nine families were divided into three clusters; family L,B,8 clustered alone and layed outside, while three
families (B,D,26, B,D,27 and D,B,45) clustered together, and the other families clustered into one clade. The study provides refer-

ences for construction of next generation of nuclear populations in P. fucata selective breeding.

K HERE: 2015-10-09; fEEHH#F: 2016-01-06

BWHTIE : R (2K) Pk HARR R L TR 4 (CARS48) ; ER HABAESET FWH (31372525) ; | AA AREEH LB W
H (2014A030310237) ; ¥ERE4 H AR FEEETH (20154180) 5 |~ ARA MMM RHEL 57k & J& £ 351 (72015010, Z72015009)

EE Y JERRI(1982-), B, W1, BIERG, NEBZRIUBREF M5, E-mail: fansigang@ scsfri. ac. cn

BEEE: WIBHE(1963 ), B, L, HFRE, NFEHEEYBEASHREFTMIFR, E-mail: pearlydh@ 163. com



S5 H

TS AEREE I T R R R SR T 91

Key words: Pinctada fucata; family selection; microsatellite; genetic diversity; mating design

FHEREE I (Pinctada fucata) 2504 T E)
R TGRSR, EARTEAT
WK R EE I . AR T2 5k
RSP b s F R, R4 R E idh, 7E
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XU R R EE AP o B 1965 4EA TR
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BT K, PR AR s, B, Sk
BEDGREAMERGR AL, DU, AR, A7)
BIRBRL/N, BREW, SEESIRBE TR, R
sEFEAR, JBUIT BN A ER A I TR A R, %
F|RE, MRA FECE R AR RS R

RALE R— P MR R mS, B W
B TR sing e g rt, R ERREK™ 30
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R 0 B AR R A R DL A e R 2 e e 2
AT TP MARE, Ak UMD RO R
BT R ABAE, R TR IE AT
RTREARAE SR T, EHREACHE 4 #
BB R REF AR, VRN % B X —

IS —HE-E W BRAE DL 38 R AR IR AL 45 M #EAT IR
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1.1 SEIewhsd

SRR E T 2012 4E3 A6 AMENE
HEREE IS =M MR R . KEWEN TN 5E
SV, BIRFM 1M1 fEHFITRR. =
MEAREARBBEBE =T (S;). T HAKRKED
(D) FIBREE (Y;), BHMARMEARREBT RKR
HW%( D4 ) N f”ﬁjlﬁfﬁ( B4 ) %HTL?E%’M ( L4 ) o 2013
E8 ARENLEREE =MEFTRRFT W YY1,
D,D,;13 F1 S;8,26 LA XSS UL E T R R H# L,B,6.
L,B,7. L,B,8. B,D,26, B,D,27, D,B45 % 1L 9
MRZR (WP E—NFE AN, BN FER
e, THREFRRREZMRRK, BFRREKR SR
5), BAORRMILER 40 AN, BYEUH 2L
HL, BT 95% ZEBEFRTE

Fzh¥y 3R 41 DNA /)i $2 B0 & (SR )

PEHURE 5L DNA, 1% W93 BE W 58 i L Uk Al Nano-
Drop 2000 #il] DNA f5g 3 M FHR B, DNA it
WREE P2 50 ng-pl’,

YEEX 6 Xt BT H R EA 2/ A MM T A
SR TR RMBIE SR (R 1),

&1 WMIESIWFIIRYEER

Tab.1 Sequence and amplification of microsatellite loci

A B¥FH1(5'—>3") EEF B KIEE/C Scrik
locus primer sequence repeated sequence  annealing temperature Reference
S: GCTTGCCAGTGACTTCCTC
: AT
P02 A: GGCCTGAGCTATCACAAGTC (AT, 33 [17]
S: AACCCTGGTGGACACTCTT
: TAA
PR3 A: GTAGCTTCGGCTTCTTGC (TAA)s >3 [17]
pfll S: TGCTGTACCCAAAGGGCTTATT (AT), 5 [17]
A: TGGCGATTTTCTTGTATGTGAC
S: TCAGGCAATATCCATATCCACC
- : AT
sedl. 1-12 A: TGGAGTTCAGTCCCCTTCTTGT (AT), 33 [13]
S: GTATCTGAAAGAAACGATCTG
i : GAT
sed2.1-10 A: CACTAGAATAAATGTGGAAGC (CAT). 4 [13]
S: TCTGTACCTCCACATGACTG
. : ATGA
sed3. 13 A: CAGCCATTTGGAGACATAGA ( s 3 [13]
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1.2 PCR ¥ 3R B k&M

PCR & ZE 20 pL: 10 x PCR buffer(Mg2+
free)2 wL, Mg’* (25 mmol-L"')1.6 pL, dNTP(10
mmol-L")1.6 pL, 1E. FIAF# (10 wmol -L™) &
0.8 L, rTaq B (TaKaRa) 0.2 pL, ZE[H 4 DNA
0.8 pL, ddH,0 12.2 pL, PCR ¥ ##5 K 94 CHi
AP 5 min J5 30 NMEF: 94 CAEME 30 s, IR AR
E30s, 72 CHEAH 30 s; HJ5 72 CIEH 7 min,
PCR 7= ¥ Fi 8% dE 22 ¥ B TN I Bt ke F B FRL Uk
(PAGE) #f7kaill, WYy, AMERERLE, AT
FER A 5HT
1.3 HiESH

AR 0 2R R s T P 58 st 13 7 1 2ty A o A
BEAMAREF R, A Popgen 1. 31" 4 45— i
BEMEWEMERE(N,) . AR F 5
(N, WIZe& R (H,) . B8 Z25# (H,). Har-

dy-Weinberg “F-f% . Shannon ZAEMEFEE(1), K&
RGBS Z B . A MEGA 4.1 #g#
UPGMA #1"),

2 4

2.1 WIBMREESHEESN

FMLARRE SHEESHIER 2, 6 T
BALRAE 9 MR ARG B] 32 NEFEM R, &
i) N, 93 ~84, FHN, 545 N
1.758 7 ~3.586 5, ¥ N, / 2.662 3, H, K
0.1444 ~0.488 9, H, 50.4320~0.7222, I}
0.691 9 ~1.507 4, Hrscd3. 13 I HE K,

fiiF MEGA %t/ UPGMA 3% Bk EE I 9 K
RHTRIOMT, BRERINRFELII NI I, H
':P L4B48 Eﬁﬁﬂiﬁi—i'i, B4D426 %ﬂ B4D427 %%E—@,
5 D,BA5 Bill—37, HAFRRM (A1),

R2 CNMHIEBMREINEHKBRIRARNSHMEREL

Tab.2 Genetic diversity index analysis of six microsatellite loci in nine P. fucata families

(VA= B ARENERE pUR Py WG Shannon 5%
locus N, N, H, H, I
pf02 3 1.902 1 0.144 4 0.474 9 0.6919
pf08 4 2.279 8 0.488 9 0.562 1 0.920 7
pfll 6 1.758 7 0.258 3 0.4320 0.8751
sedl. 1-12 5 3.586 5 0.1556 0.7222 1.368 6
scd2. 1-10 6 3.036 7 0.366 7 0.6716 1.338 7
sed3. 1-3 8 3.4102 0.211 1 0.707 7 1.507 4
34 mean 5.3333 2.662 3 0.270 8 0.595 1 1.117 1
— 1 Ej;:; IS T Z (4 1), HIR AR ER $:8,26(3 1),
D333 O NMNKAKPEE H, 470.129 2 ~0.466 7, F-¥ H,
§§5;266 0.1550~0.4396, 35 1450.248 5 ~0.712 2, Har-
| B4D426 dy-Weinberg “F-#i#a 50 (R RE) 25 R KW, 2R
N BADAZT 183 54 MHRLER, A 19 A5 35.19% )
L4D40 ZHIRE T Hardy-Weinberg 135 -1,

10

1 SR 9 MEFRRL KR UPCMA REE
Fig.1 UPGMA dendrogram of nine families of P. fucata

2.2 REBBESHEMESH
EARRHRIERE B3, BARAHA N
&, SEABE 16 (5 29.63% ), HHEKER Y,V,1

2.3 BEEEERRESH

9 MRFRZ 6] s A5 R B AR AL A R HU R
4o BERRZIEHIRIEE ) 0.109 0 ~1.137 2, i#
FERAIME 2% 0.320 7 ~0.896 8, KA L,B6 5
L,B,8 MR E R R (1. 137 2), LAk R %L
{1 (0.320 7) ; & D;D,13 5 L,B,6 Kyt {L 1 B
#/N0.109 0) , FEAAAUME R KRR (0. 896 8) .
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Tab.3 Genetic diversity of nine families of P. fucata
RF 2% fiz 4 locus TPy {E
family parameter pf02 pfo8 pfll sedl. 112 sed2.1-10  sed3. 13 mean

Y,Y,1 N, 1 2 1 3 1 1 1.500 0
N, 1 1.940 6 1 2.228 4 1 1 1.3615
I 0 0.677 8 0 0.890 9 0 0 0.261 4
H, 0 0.5750 0 0.200 0 0 0 0.1292
H, 0 0.490 8 0 0.558 2 0 0 0.174 8

P LB N 0.271 6 BA 0 LE0N L0
D,D,;13 N, 1 2 3 3 2 3 2.3333
N, 1 1. 600 0 1.353 6 1.524 5 1.956 0 1.894 6 1.554 8
I 0 0.562 3 0.490 3 0.594 2 0.6819 0.8170 0.524 3
H, 0 0.500 0 0.250 0 0.1250 0 0.250 0 0.150 0
H, 0 0.379 7 0.264 6 0.348 4 0.494 9 0.478 2 0.327 6

P B 0.040 7 0 0 0 0
S,8,26 N, 2 2 1 1 3 1 1. 666 7
N, 1.249 5 1.249 5 1 1 2.079 3 1 1.263 0
I 0.3517 1.3517 0 0 0.787 6 0 0.248 5
H, 0.2250 0.2250 0 0 0.4750 0 0.154 2
H, 0.202 2 0.202 2 0 0 0.5256 0 0.1550

P 0.4523 0.452 3 B B 0" B
L,B,6 N, 1 3 3 3 3 3 2.666 7
N, 1 1.6153 1.6153 2.034 3 2.067 2 1.8380 1.6950
I 0 0.670 4 0.670 4 0.816 6 0.784 7 0.758 5 0.616 8
H, 0 0.3750 0.3750 0.2250 0.500 0 0.3750 0.308 3
H, 0 0.3858 0.3858 0.514 9 0.522 8 0.4617 0.373 8

P B 0** 0** 0** 0** 0**
L,B,7 N, 1 2 2 2 1 2 1. 666 7
N, 1 1.567 9 1.724 1 1.8349 1 1.198 0 1.517 8
I 0 0.548 2 0.610 9 0.647 4 0 0.688 1 0.415 8
H, 0 0.4750 0. 600 0 0.300 0 0 0.050 0 0.237 5
H, 0 0.366 8 0.4253 0. 460 8 0 0.501 3 0.292 4

P i R7 N 0.056 3 0.008 4 0.0250 BA 0
L,B,8 N, 1 2 1 2 2 3 1.8333
N, 1 1.342 3 1 1.663 2 1.503 1 1.8307 1.3899
I 0 0.4227 0 0.588 2 0.517 3 0.718 1 0.374 5
H, 0 0.300 0 0 0.550 0 0.3250 0.100 0 0.212 5
H, 0 0.258 2 0 0.403 8 0.3389 0.459 5 0.243 4

P L R7 N 0.287 9 | 0.019 6 0.789 8 0**
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4 3% 3(to be continued)

&R E 2 37 15, locus SEHE
family parameter pf02 pf08 sedl. 1-12 sed2.1-10  scd3.1-3 mean
B,D,26 N, 3 1 3 3 2.8333
N, 1.698 5 2.318 8 1.891 3 1 2.705 0 2.095 6 1.9515
I 0.6719 1.025 6 0.737 5 0 1.046 7 0.791 4 0.712 2
H, 0.500 0 0.600 0 0.350 0 0 0.800 0 0.475 0 0.4542
H, 0.416 5 0.5759 0.4772 0 0.638 3 0.529 4 0.439 6
P 0" 0" RS 0.039 2 0"
B,D,27 N, 2 1 3 2 2.166 7
N, 1.470 6 2.3205 1.470 6 1 2.4749 1.9950 1.788 6
I 0.500 4 0.962 0 0.500 4 0 0.999 4 0.691 9 0. 609 0
H, 0.400 0 0.675 0 0.400 0 0 0.775 0 0.550 0 0.466 7
H, 0.324 1 0.576 3 0.324 1 0 0.603 5 0.505 1 0.388 8
P 0.127 6 0.144 3 0.127 6 B 0.085 0 0.568 7
D,B,45 N, 3 1 3 2 2.3333
N, 1.732'5 2.061 9 1. 406 0 1 2.034 3 1.903 6 1.689 7
I 0.684 8 0.886 5 0.463 7 0 0.816 6 0. 667 6 0.586 5
H, 0.1750 0.675 0 0.350 0 0 0.4250 0.3250 0.3250
H, 0.428 2 0.5215 0.292 4 0 0.5149 0.490 7 0.3729
P 0" 0. 066 9 0.198 3 B 0" 0.037 8

e N, SAEREEG N BRSOEEL; H,. WREE; H. $HEREE; [ Shannon ZHAEIYG P Hardy-Weinberg AR 7

oL o)

Note: N,. allele number;

*. P<0.05/6 =0.008 3;
N,. effective allele; H,.

Weinberg equilibrium test

0

*%. P<0.01/6 =0.001 7
observed heterozygosity; H,

expected heterozygosity; I. Shannon diversity index; P. Hardy-

e

x4 INRRABWBERBECRB( L=/ MERER(T=MA)
Tab.4 Genetic identity (above diagonal) and genetic distances (below diagonal) of nine families of P. fucata

Pop ID Y,Y;1 D,D;13 535,26 L,B,6 L,B,7 L,B,8 B,D,26 B,D,27 D,B,45
Y,;Y;1 0.697 7 0.568 9 0.7252 0.811 4 0.363 3 0.3252 0.387 5 0.444 2
D,D,13 0.360 0 0.641 0 0. 896 8 0. 669 5 0.3457 0.3835 0.493 4 0.594 1
S;5,;26 0.564 1 0.444 7 0.542 8 0.638 1 0.4312 0.411 9 0.506 1 0.456 3
L,B,6 0.321 4 0.109 0 0.6110 0.753 8 0.320 7 0.437 4 0.552 9 0.619 4
L,B,7 0.209 0 0.401 3 0.449 3 0.282 7 0.463 1 0.3919 0.447 8 0.514 7
L,B,8 1.012°5 1.062 2 0.8413 1.1372 0.769 8 0.3385 0.464 3 0.443 5
B,D,26 1.123 4 0.958 5 0.887 0 0.826 9 0.936 8 1.083 3 0.880 3 0. 685 7
B,D,27 0.948 0 0.706 3 0.681 1 0.592 5 0.803 3 0.767 2 0.127 5 0. 608 1
D,B,45 0.811 4 0.520 7 0.784 6 0.479 0 0. 664 2 0.8130 0.377 4 0.497 4

3 Wip Bt 245k, AEREE DB AE BRI SRS A

AL R AN Bl B SRR O B F 18R

X B DL

4 v
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T LA S T RHIRE 2

WAL SRR A BT FEIRGE, T ELBR B2 T4
LA % T B&. AFLP, RAPD, ISSR #1 SRAP

A0 (BRSA WK DR R AL 454 B B 9 0
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e, RARBR-MEZHNEFT I, HERWY
AR ZHEME S AL GBS 50

Fa R ETAGRIE R R/ NTER, 2E
BEEBR, BHAMBEERBBA, B2t
B, BHARREMEBEER, TR, BHANE
HtbEE, MEREREE. BEE T HRT 9
MEWKR N K RMELLH, N Ry 2.03 ~
2.632, H,}0.430 6 ~0.635 4, H, >} 0.438 0 ~
0.596 2; MABEEES ™ BESL T 4 A WBREE I K
Z, 8% H  0.531 ~0.597, H, % 0.474 ~
0.507, ZBFFLHH 6 X L2 MBI T &R
IEBERRZM B M, K, PN, B LS
~2.8333, SN, /1.2630~1.9515, S H,
H0.129 2 ~0.466 7, ¥y H, 4 0.155 0 ~
0.439 6, ¥ 1450.2485~0.712 2, tHMEUE L
ETFHE 2 M B E %™ s, XA 5%
WFRATHER R A R X 7 A 6. s
FRRFEAR B AFPHLX, [F—H X SRR A
TR F Wt Z v R WK, Y, Y1 /N, F
H, 43302 1.500 F10. 129 2, S,8,26 f§ H, . H. A1
ArER0.154 2, 0.1550 F10.248 5, - NEKIE,
PR T RN SBAEX 2 M AT GRS, 7
Bk 4 AFI3 A RIEEHAKEH LK R DD, 13 1y
BAE SRR F KT, XRVINZR &
WG R — i X P RE IR B SR R . REK R
B,D,26 [ it & & # & &, H KA LB6.
B,D,27. D,B45, XERRAAF —EMEFTE .

E—BEVLICECR . R R B AT, A%
PR 3 L R R AR FE A R AR AR, Blb T
Hardy-Weinberg F-ff , ZEiZ W25 RAE I B A 19 4>
(5 35.19% ) 1) B EH IR ES T Hardy-Weinberg
A, DOUITE BT BREE I SR P 1 R B ATUR A A
THAE, 7EH AL DA RIS P
T4 WR ( Crassostrea gigas) 3B H Y 113 4>
EST-SSR i &, EH A 39.82% 4 SSR 1/ 5 1w B
Hardy-Weinberg e ; #E41 41 ( Haliotis rufescens)
51 4~ SSR H1, A 24 4~ SSR i 5 (5 41% ) IR B F
w2, WAME BT, RBE M EERRN
L,B,6 5L,B,8 (fEHEE A (1. 1372), M=
#EH X R D,D;13 5 IET L,B,6 iR
B M/ (0. 109 0) , 3 BH B A [R] B[] AN [
MIEESEA, AT5A 7T BR BB A% 5k RAR LMK,
R A D ZEHEIRAEREIR

KRG E RIS TR A m M B4R,
BAZ IR TE B A BB A RO AE R ARECA, A
WIERLET . ARRERY, RANREERSFR
MIZRE A K. BT RARSRIZEE R, WA
IR Zerp s, T BT — R HR™ . B
W, G EM (Pinus massoniana) 37 15 15 B B ]
F0.357 ~0.529 i}, FEABBEHE S A4 KA
RIS R, HeAh, KFE (Oryza sativa) 3
AHRAE IR 5 AR R RIS B &
RS , K =sh iR, BE8E( Cyprinus carpio
L) MR A fe B 5 F — AR WK &
R IEM XX AP B F 67 ( Paralichthys oliva-
ceus) AR AR 1815 I 5 5 A K #EE Z ]
SRR, RIEMESHAEXT ., 2%
TR H PRI SR 5% 0 2 U5 VT B £ DL M A 6 A Y st
1R 5 FREKEEFIEA R . Wi, "7
ARl M e S A 1] P 38242 R S 48 3 SR A I BE X
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