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KA (H)H0.474 ~0.507;(2) MRFETREFB R HEB L 4 M XA ERLFA,
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( -80 C) P{ff
1.2 HRFE

A B 48 DNA # R L FRBR A DU N 2
DNA 1 #& BUR ] B AR T AR ) TR 2 |l Y
Universal Genomic DNA Mini-Isolation Kit &7 &
SAEGE I ARSS 5 72 AR5 T 200 L KR XL
ORI B T 1 % BN B U6 e v, A ) ik
41 DNA (15284, 3015 1 DNA & T -20 CrK4f
A

3l 4 % PCR B 5L 41 PCR W AR &K
15 pL: K4k DNA 2 uL, 10 x PCR Buffer ( 10
mmol/L)1.5 pL,dNTPs(4 mmol/L)1 nL,MgCl,

(2.5 mmol/L) 1.5 pL, Tag polymerse (2. 5 U/
pL)1 wL, 5195 ( E3iF) 1 pL, 5148 (FiE) 1 pL,
ddH, O #M 2. #5485 519 50 T 36 B AR SR AR A
"] PCR Y [ #EA79 4%, PCR W FE)¥:94 CHii
ARPE 5 min, 94 CARPE 42 s, A IR KR JE T B &
50 5,72 CHEA 45 5,30 AMEER, )5 72 CLEf 5
min, PCR W) 5678 1% B SEAEME b b AT A, 4K
JE B PCR ;=4 1.5 uL,7E 100 V i T 8% AE
AENVE R IR T BE I HLIK 4 ~ 5 h ABFFEER M
B3 | 40 o A 5 0 2 Bl s 2 SC PR e E M, 5 19y
HIFIS I SRR 1

x1 WIEERSIMFISTEER

Tab.1 Primer sequence and amplification information of thirteen microsatellite loci

519 S19F51(5"-3") FEHIR 1N/ bp Bk /T Mg®* i/ (mmol/uL.)
primer primer sequence product size annealing temperature Mg>* concentration
PM1 F.CGTTTAATGTGAAATAACAATGCT 147 ~155 53 1.5
R:CCTCTTTTCGTGGCAAACAT
PM2 F.GCATATGTGTATTCTTACAAAGCA 194 ~ 204 56 1.5
R:TCATGATTCATTAGCAGTACGAGA
PM3 F:AAGAAATACATGCCTGACCCA 186 ~ 201 55 1.5
R:TGGCATGTTTGAGAGTTCCA
PM5 F:TGGGTTATTGCAAACATGGA 162 ~175 53 1.5
R:ACATATGAATGGTGATTTCTCAA
PM15 F:CCATAAACTGTTCATTACATGTGG 157 ~177 57 1.5
R:ACGTTAGCTGCCTGTGAAGG
PMl16 F. TTTTGGATAATGCGGTAGGG 122 ~131 55 1.5
R:TGGAAAGAACAGTAAGGCTGAA
PM19 F:TCACAAAATACAGCTTTAACAA 184 ~ 194 52 1.5
R:GGATGCAATCCTTGCAAACT
PM20 F:GGAAATTCCCATTTTTCTCTCC 192 ~216 55 1.5
R:GTTGAAGCAATGCACTGGAA
PM23 F: TGTGAAAGAGGAAGAGAGGAA 221 ~240 56 1.5
R:ACCCACACAATTGCACACAC
PM62 F:CGACCAGAACGCGAGTTAAT 114 ~118 54 1.5
R:TTTGCATCACTGGGTTTTCA
PM89 F:ATTTGAGCCCTAACCCCAAG 115 ~125 57 1.5
R:TAAGACACCGGAGGTCAAGG
PM142 F. TAATTATCTCTTTCGCGGGC 103 ~122 53 1.5
R:TGTAGGAATTCATGTTGCCA
PM162 F:AACCATCTAAACTTGCGTCTGA 142 ~161 56 1.5
R:TTGCCAGCAATCTCAGTGTC
1.3 iR AL A ALERE R RN

PCR W5 ik 8% FF 7221 5 N A T Fie 5k Jise v
VKA ES R e I B B EE T RN
T Joe B S TR W JC A5 3R e 41 B IR A, i o 5
oM Gel-Pro Analyzer v 4. 5 HE K TR

AR A A A £ 10 2607 o7 B E AR I
Tl sy B P R 12 o AR ACBEAS 5 USRI
TUSEAE LR XSG AR, SISk AR SR AR I Y ]
Cervus 3.0 JpHr 3RAG Bk — O il S A7 HE IR g
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175 RIKEE DR Rt 5 i 5 RiBUUIE 1797

FE ZEER SR MERMRES G L A
BT TR AL RS HEBR LR A R AR . R
F MEGA 4. 1 BRI it % B B 47 RS0 Hr,
AR AL FACF- 275 221538 120 4> 7UE AL
RIEH,

2 4

2.1 RRBEELEHDN

13 TR RAE 4 SR LR 1] 39
AEFERLIED, AL SO IR N BN 2 ~ 5, °F
PRI 3 AEAFE 4 D E RIS
FFENECN 2. 385 ~2.538, 2 Al LA, BR
PMI1 {3 /5 43 BIAE 57 A1 10" 5 2 v oy B S EARIC

®2 LSRxEFR4

MRRELS

SM AN KRR R RN 2 S (E2), 37

4% 5" 107 58 F 5 2 W 2 4 B (H,) 43 3R
0.531.0. 597 .0. 574 F1 0. 577 ; -2 1] B Ze &5 i
(H.) /351 0. 475 .0. 507 .0. 474 F1 0. 474 ; -4
S5 B A (PIC) 4351 0. 396 .0. 429 0. 418
O0.416, *f 4 P R 4T Hardy-Weinberg -7

Koo, Ho A" R ZA 1 A0 50 8 w5 HWE
A, 5" R RA 4 AL M B F W % Hardy-

Weinberg -7 (£ 2) .

AMOVA 2551, 15% (1981645 5 H I T
KA ] ,85% KT HF RN AN, K AR B8 %
AL/ N T R BRNARE 8L 22 5 (£ 3) .

TMHIEMREEESHESTT

Tab.2 Summary for thirteen microsatellite loci among four families of P. martensii

24 parameter

KA 5755, FEAR 2 EER & A Shannon ik z3 e %75 Hardy-Weinberg
family loci igy FEREL R ZREMIEs REE B B - i
N N, N, 1 H, H, pIC HWE
3# PMI 30 2 1.142 0.245 0.133 0.124 0.117 0.696
PM2 30 2 1.427 0.476 0.367 0.299 0.255 0.219
PM3 30 2 1.763 0.624 0.433 0.433 0.339 0.994
PM5 30 2 1.763 0.624 0.633 0.433 0.332 0.011
PMl16 30 2 1.427 0.476 0.367 0.299 0.254 0.219
PM19 30 3 2.761 1.056 0.900 0.638 0.567 0.020
PM142 30 2 1.867 0.657 0.333 0.464 0.357 0.122
PM89 30 2 1.998 0.693 0.300 0.499 0.375 0.029
PM20 30 3 2.880 1.078 0.867 0.563 0.579 0.023
PM15 30 3 2.773 1. 060 0.900 0.639 0.567 0.021
PM62 30 2 1.946 0.679 0.300 0.486 0.368 0.036
PM23 30 2 1.998 0.693 0.367 0.499 0.375 0.145
PMl162 30 4 3.475 1.307 1.000 0.712 0.660 0.000
SEH{E mean 30 2.385 2.094 0. 744 0.531 0.475 0.396 0.195
4* PMI 30 2 1.260 0.360 0.233 0. 206 0.185 0.469
PM2 30 2 1.471 0.500 0. 400 0.320 0.269 0.171
PM3 30 2 1.800 0.637 0.333 0. 444 0.345 0.171
PM5 30 3 2.406 0.983 0.767 0. 584 0.519 0.141
PMl16 30 2 1.867 0.657 0.533 0. 464 0.356 0.417
PM19 30 3 2.632 1.030 0.833 0.620 0.548 0.065
PM142 30 3 2.476 0.972 0.633 0.596 0.509 0.558
PM89 30 2 1.980 0.688 0.367 0.495 0.372 0.156
PM20 30 3 2.740 1.051 0.900 0.635 0.561 0.018
PM15 30 3 2.456 0.992 0.767 0.593 0.528 0.150
PM62 30 2 1.684 0.596 0.567 0. 406 0. 324 0.030
PM23 30 2 1.946 0.679 0.433 0.486 0.368 0.552
PMl162 30 4 3.846 1.366 1.000 0.740 0.692 0.000
SEF{E mean 30 2.538 2.197 0.809 0.597 0.507 0.429 0.223
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24 parameter
KEHR (A FEA S FH#% . Shannon pUES EHLE %755  Hardy-Weinberg
family loci o EREC R RN ROE KAE Bk T
N N, N, I H, H, PIC HWE
5* PM1 30 1 1.000 0.000 0.000 0.000 L 4liFik
singlet homozygote
PM2 30 2 1.867 0.657 0.733 0. 464 0.357 0.002
PM3 30 2 1.724 0.611 0.467 0.420 0.332 0.543
PM5 30 3 1.665 0.642 0.500 0.399 0.332 0.124
PM16 30 2 1.867 0.657 0.733 0. 464 0.357 0.002
PM19 30 2 2.000 0.693 0.667 0. 500 0.375 0.068
PM142 30 3 2.605 1.017 0.700 0.616 0.539 0.000
PM89 30 2 2.000 0.693 0.333 0. 500 0.375 0.068
PM20 30 3 2.651 1.035 1.000 0.623 0.552 0.000
PM15 30 3 2.632 1.030 0.833 0.620 0. 548 0. 065
PM62 30 2 1.946 0.679 0.433 0.486 0. 368 0.552
PM23 30 2 2.000 0.693 0.400 0.500 0.375 0.273
PM162 30 3 2.335 0.965 0.667 0.572 0.508 0.167
SF-24{H mean 30 2.538 2.022 0.721 0.574 0.474 0.418 0.155
10* PM1 30 1 1.000 0.000 0.000 0.000 L7 ELIREREN
singlet homozygote
PM2 30 2 1.867 0.657 0.733 0. 464 0.357 0.002
PM3 30 2 1.897 0. 666 0.433 0.473 0.361 0.648
PM5 30 3 2.469 0.997 0.733 0.595 0.528 0.177
PM16 30 2 1.642 0. 580 0.533 0.391 0.315 0. 046
PM19 30 2 2.000 0.693 0.600 0. 500 0.375 0.273
PM142 30 3 2.476 1.000 0.633 0.596 0.530 0.006
PM89 30 3 2.341 0.968 0.633 0.573 0.510 0.063
PM20 30 2 1.998 0.693 0.633 0.499 0.375 0.142
PM15 30 3 2.332 0.952 0.733 0.571 0.499 0.109
PM62 30 2 1.385 0.451 0.333 0.278 0.239 0.273
PM23 30 3 2.528 1.010 0.767 0. 604 0.356 0. 145
PM162 30 3 2.582 1.020 0.733 0.613 0. 542 0.050
SEF{E mean 30 2.385 2.040 0.745 0.577 0.474 0.416 0.161
®3 DRHKEFIHZRM AMOVA Siff
Tab.3 Data derived from AMOVA of P. martensii
75 S5 R EEE)ES J5 22 A Y-y 0r 2% MESADTE %
source of variation d; sum of squares mean squares percentage of variation
% % [a] among families 3 122.563 40. 854 15.00
F Z N within families 120 444. 500 3.704 85.00
Jit total 123 567.063 44.558 100. 00
Fgr =0.15

2.2 RELS

R4 2 ) A S S5 A7 366 AT DA I R DX 1) 451
RE, LU K5 R 10° R & 4> B 1E PM142 Fil
PMB8O v i S A5 F5 S S 5 R . 7 PM142 {7
(9 103 SEAEER AT LK 5* 5 HE 3 K R K GIIF
o 7 PMBO {3 sk (14 125 453 5 H n LICKE 107 53
B3 MR RMX G35 4" R R & IR A
e HAE AE PM142 i S & 122 S5, i

IR LK 3" 5 A" K R X 4. H L, PM142
F1 PM89 FRic il /A 451 4 KRR HEpRIC
2.3 EWTFEAERD

R RIL RS TRl 5 m iR R st
FEAE, TEF A O ) 55 07 B R — ok 3 AR —
KRB BENE . AT DR S R A 1 43 1S
KAEWEAIEH AL, 4 MR A AR FE T A
HES TR A,
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FE PM142 {7 g A5 0 3 37 A 3 Bk A
A3k 112/112 116/112 F1 116/116, | 4 F{k
112/112 ] DIHEWT AR & & — A5 A7 36 A 112, 1
HI 45K 116/116 TG HIBUEAS & — N SEAL AL
116, JIF AR LA 52 307 o 37 SR AR 3k R A 116/

e B1 ML frte 4 AR R MEE
112 ﬂ:ﬂ 116/112, JEH IEHE'é H/‘Jﬁ%ﬂ A %E[i:ﬁ‘ﬁj N ,ﬂi]‘ M >} Ladder Marker, 1 |2 43524 140 120 .100 .80 F160 bp,

12 AR A S A S R SR A S T, X Fig.1 Amplified profile of PM142 locus in four

T T HE T R B U R R A 2 AR A 2 A0 A families of P. martensii

] 3 1o AR A5 B o BN o HL 3L R B A A hn LA 56 IE M represented ladder marker; The fragment sizes from above to below
X ﬁ}( Fé—] 1 ) in the amplified profile were 140,120,100,80 and 60 bp,respectively.

x4 BENREVRIEHHHERE

Tab.4 Observed and conferred genotypes of each family of P. martensii

R5 i FRIEIH 8 U140 progeny genotype (sample size) T 3 A S
family loci 1 2 3 4 parental genotype

3#* PM1 147/147(26) 151/147(4) 151/147 x147/147
PM2 194/194(19) 200/194(11) 200/194 x194/194

PM3 186/186(14) 201/186(13) 201/201(3) 201/186 x201/186

PM5 162/162(12) 170/162(18) 170/162 x162/162

PM16 127/127(19) 131/127(11) 131/127 x127/127

PM19 186/184(5) 194/184.(12) 194/186(10) 194/194(3) 194/186 x194/184

PM142 112/112(6) 116/112(10) 116/116(14) 116/112 x116/112

PM89 115/115(10) 120/115(9) 120/120(11) 120/115 x120/115

PM20 192/192(4) 204/192(11) 216/192(6) 216/204(9) 216/192 x204/192

PM15 165/157(12) 165/165(3) 177/157(5) 177/165(10) 177/165 x165/157

PM62 114/114(8) 118/114(9) 118(13) 118/118 x114/114

PM23 221/221(10) 228/221(11) 228/228(9) 228/221 x228/221

PM162 150/142(7) 152/150(6) 161/152(10) 161/142(7) 161/150 x 152/142

4 PMI 147/147(23) 155/147(7) 155/147 x 147/147
PM2 194/194(18) 200/194.(12) 200/194 x194/194

PM3 186/186(15) 201/186(10) 201/201(5) 201/186 x201/186

PM5 162/162(7) 170/162(9) 175/162(11) 175/170(3) 175/162 x170/162

PM16 127/127(11) 131/127(16) 131/131(3) 131/127 x131/127

PM19 186/184(5) 194/184(7) 194/186(13) 194/194(5) 194/184 x194/186

PM142 112/112(6) 116/112(12) 122/116(5) 122/112(9) 122/112 x116/112

PM89 115/115(8) 120/115(11) 120/120(11) 120/115 x120/115

PM20 192/192(3) 204/192(14) 216/192(8) 216/204(5) 216/192 x204./192

PM15 165/157(11) 165/165(7) 177/157(4) 177/165(8) 177/165 x 165/157

PM62 118/114.(17) 118/118(13) 118/118 x118/114

PM23 221/221(6) 228/221(13) 228/228(11) 228/221 x228/221

PM162 152/142(7) 152/150(5) 161/142(5) 161/150(13) 161/152 x150/142

5# PM1 155/155(30) 155/155 x155/155
PM2 194/194.(8) 200/194(22) 200/194 x194/194

PM3 186/186(14) 201/186(14) 201/201(2) 201/186 x201/186

PM5 162/162(15) 175/162(15) 175/162 x162/162

PM16 131/127(22) 131/131(8) 131/131 x131/127

PM19 186/186(5) 194/186(20) 194/194.(5) 194/186 x194/186

PM142 112/112(9) 116/103(10) 116/112(11) 116/112 x112/103

PM89 115/115(10) 120/115(10) 120/120(10) 120/115 x120/115

PM20 204/192(17) 216/204(13) 216/192 x204/204

PMI15 165/157(13) 165/165(5) 177/157(5) 177/165(7) 177/165 x 165/157

PM62 114/114(6) 118/114.(13) 118/118(11) 118/114 x118/114

PM23 221/221(9) 228/221(12) 228/228(9) 228/221 x228/221

PM162 150/142(5) 152/142(6) 152/150(9) 152/152(10) 152/150 x 152/142
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gx4
5 {4 TARIEP A U0 progeny genotype( sample size) ST A P
family loci 1 2 3 4 parental genotype
10* PM1 155/155(30) 155/155 x 155/155
PM2 200/194(22) 200/200(8) 200/200 x200/194
PM3 186/186(12) 201/186(13) 201/201(5) 201/186 x201/186
PM5 162/162(8) 170/162(10) 175/162(7) 175/170(5) 175/162 x170/162
PM16 131/127(16) 131/131(14) 1317131 x131/127
PM19 184/184(6) 194/184.(18) 194/194.(6) 194/184 x194/184
PM142 112/112(11) 116/112(6) 122/112(5) 122/116(8) 122/112 x116/112
PM89 115/115(11) 120/115(6) 125/115(7) 125/120(6) 125/115 x120/115
PM20 192/192(6) 204/192(19) 204/204(5) 204/192 x 204/192
PM15 165/157(14) 165/165(8) 177/157(4) 177/165(4) 177/165 x165/157
PM62 118/114(10) 118/118(20) 118/118 x118/114
PM23 225/210(7) 225/225(7) 240/210(5) 240/225(11) 240/225 x225/210
PM162 152/150(5) 152/152(8) 161/150(7) 161/152(10) 161/152 x152/150
2.4 WDEMSHEBRESLS fi&4 0.095 ;7 PM162 {7 5 PIC {Efz =4 0. 653 , %)

XF13 A SSR A s A HEER R A R HEBR MR WAOHEBR (At 0. 280 FEACHRERENRUATAR
AT (R S) o FRAI, DB AZEME BRI T, 13 A AL A S HERR B
B R GHABRMER UL L, 75 PMO2 (LG 2815 9.5% ~28.0% , RBUHEERMEAR N 91. 1% , HoAb J LA
BER(PIC) f/h g 0. 341 M i HERR R E B EOLH) RBHERRBER IR T 99% o

RS BAMIEMRBHBRESN

Tab.5 Exclusion probability analysis on thirteen microsatellite loci

EZ FARERE  BHREA ACEEX PR FA—-RAERA Py e

(A= =) RFNIHY 2SR HIHEER AR HE BEALA A HE FE B
loci o HEBRAE R HEBRAE R R ERAEHR IR ES e
PIC E-1P E-2P E-PP E-1 E-SI F(Null)
PM1 0.398 0.132 0.208 0.313 0.647 0.419 +0.703 0
PM2 0.350 0.102 0.175 0.266 0.598 0.376 -0.104 7
PM3 0. 346 0.099 0.173 0.263 0.593 0.370 +0.032 3
PM5 0.475 0.141 0.284 0.434 0.724 0.447 -0.109 7
PM16 0.375 0.125 0.187 0.281 0.625 0.406 -0.040 9
PM19 0.558 0.198 0. 344 0.495 0.792 0.512 —-0.099 6
PM142 0.528 0.193 0.326 0.480 0.766 0.495 +0.033 4
PM89 0.446 0.150 0.249 0.374 0. 694 0.447 +0.153 1
PM20 0.548 0.197 0.334 0.482 0.782 0.509 —-0.156 2
PM15 0.538 0.186 0.329 0.479 0.777 0.499 -0.140 8
PM62 0.341 0.095 0.170 0.260 0.587 0.365 +0.032 5
PM23 0.640 0.276 0.443 0.623 0.852 0. 560 +0.179 8
PM162 0.653 0.280 0.452 0.628 0.862 0.567 —-0.090 1
FBUHERR A
accumulating probability 0.911 0.998 0.999 0.999 0.999

of exclusion

RN B SRR PGB R ZE R SCERIERBIBR AT, S LR C 8
KA T (B 2) , NE ] AW A EE 7 iF, BB R X2 97% , Y47 580 KT 8
ERCLEM S HEZ HERR BRI, 75 B, BTHERRIAE] 100% HA R R,
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Fig.2 Relationship between microsatellite loci

numbers and exclusion probability
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TE—if, G 5 10" R ARG, A RA R S 1M
R VEHA JE— B . 75 E gl LA 2] 37
MARFZFRGRREOE, 55" RAEHEKRZ, 5
10" 5 ZGRG KRR BOE , UL R RE T 3" 5 4"
PN E R RR . XFERERERRR
Z IR HA AR e (st A AR L

b
e
e TRl o
O 59 OOC\]
AN oo
AR Y
8 S
2,95°, S
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Fig.3 UPGMA dendrogram among 120 individuals from four families of P. martensii

3 e

3.1 BELEHSF

Hal, O R AR AR 0 5 FREREE DL
WA B R BRI AL G5 R L il 1%
JUAR O IRGE T FCERE UL A A 57 24 0
MZEHE(H,) FF A5 (H,) 7300 8
0.318 2701 0. 638 4, i Vb ik J7 5 FF VR - 257 WL ) 4%
G RE(H,) FPE YIS A B (H, ) 4330 0.272 7
F10.464 5, BRI TRARIC X AR

AR D REBR L UL PR AR AT 0 b7, 45
FW 4 ADFEFEBER LI 2% & B AN R AR 5 B
H°80.473 7~0.714 3 #10.527 9 ~0.592 6, A
53R, 4 DR R M0 2% 5 B2 (H,) FF
IR 22 5 B (H,) 53 %28 0. 531 ~ 0. 597 Fil
0.474 ~0.507, 5 FaRZE R, AL A R EA
HhAE RN B 2R

2GR E 8 (PIC) 2 & JE A AR AL B &
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PIC <0. 5 W}, Z ARy vp JE 2 285 A5 24 PIC
<0.25 I}, Z A A AREE Z2 AL, AR I AR
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0.15 <Fg; <0.25 if, RUIHF AL 7 EOR s 24
Fo >0.25 I, REIBEAR B L AR K. 40705
2251 M (AMOVA) WoR, B Rk B D 4 K &R
15% )35t (578 7R U5 T K &R (8], 85% 1) 35t 1% 78 5
KIETH AR NI, 57 )55t 748 /N T
RAERWBNE L 5, KRB AL - R (Fgr)
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Fis L pdn, s R T A AR
FRic Xt 4 R R 193 4> ARS8 (H.
discus hannai ) NMABEAT R G 53HT , AU A 5K
£95.85% . T WA HZAB A bRICH K3
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BIRF o R R 7 4 SSR ARic X 4R35
DA NFERIATRG KRR, KRN 5L IR
250.306 ~ 0. 339, ] @ Ik T~ % & (8] 35t 1% I 2
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120 AFAS AR 2 9 4 A2, 98. 3% 14
PRBEB B X 20, BN AR R R, 73 e
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Genetic structure and genealogical identification of four families of
pearl oyster Pinctada martensii , as inferred by microsatellite markers

DU Xiao-dong* , GAO Yuan-zhen, DENG Yue-wen, WANG Qing-heng, CHEN Wei-yao
( Fisheries College ,Guangdong Ocean University , Zhanjiang 524001, China )

Abstract; In April 2010, thirty-six families were established by selecting mature breeders in the third
generation selected line. In November 2011 , four families were randomly sampled from the thirty-six families
and subjected to the experiment where genetic diversity and kinship of the sampled families were analyzed
using thirteen microsatellite markers. Thirty-nine alleles were detected at thirteen microsatellite loci in the
four families and the number of the alleles at each locus ranged from two to five. The average observed and
expected heterozygosity of the four families varied from 0. 531 to 0. 597 and from 0. 474 to 0. 507,
respectively. The genetic differentiation index ( Fg; ) among the four families was 0. 15. Based on the
genotypes of offspring, all parental genotypes of the four families were successfully deduced. A dendrogram
was constructed using UPGMA based on genetic similarity matrix. The UPGAM dendrogram of the 120
individuals indicated that 98. 3% of the individuals from each family could be fully clustered and the
classification results were consistent with the source of genealogy. Results show that there exists high genetic
diversity among the four families and microsatellite marker is a useful tool for genealogical identification of
pearl oyster.

Key words: Pinctada martensii; families; genetic variation; pedigree analysis; microsatellite markers
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