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, 1 mL . der(Invitrogen) marker,
, 12h 1, 3~4 1.3
2
o , X
s . L 5mL , 1:1,1:2:
, . 1 1:1:1:1, 0. 01,
~ [22]
1.2 DNA CERVUS 3 0
DNA _ [21] , (NA), (PI(:)»
' - _ [23]
DNA Li 07, Chelex . (NE-1P,NE-2P,NE-PP), FSTAT
4 PCR o
1. PCR 10 4L, (A . g
:50~100 ng/ul.  DNA ,0. 4 U DNA 135 ’
.1 X PCR Buffer (Mg®" Free), dNTP PCR : CERVUS 3 0
200 mmol/L,MgCl, 1. 5 mmol/L, 1L ’
(2~5 umol/L). PCR , 10, 10 000,
0 0 0
) 30% (w/v) 100%, %, 95%%.
PEG6000,2. 5 ng/pL BSA,5 mol/L Betaine, PCR 2
:94 °C 3 min; 94 C 45 5,54 °C 60 s,
72°C 755,35~40 72°C 10min,4C 21
. PCR 95°C  3min 4 PCR 0 ’
, 6% :
, . 10bpDNA Lad- 1, 10
1 4 PCR 5
Table 1 Characteristics of the four multiplex PCRs in 5 full-sibling families of Scapharca kagoshimensis
GenBank
.— _ _ l\] A ~ T a 1 ~ b Dy c
o i (55)0 5 hp N «  PIC NEI1P' NE2P" NEPP
F: CTTTTCATTGGGCAGTCCTTA e -
1 Sk01  KP844583 R.GGAACACACAAATACACATACG 162~212 8 3.890 0.779 0.552 0.375 0.187
F. ATTGTCAGCGTTTCGGTA
Sk02  KP844584 R, ACCAACAACAAAAATACAGT 376~396 7 3. 606 0.727 0.624 0. 440 0.241
F: GGGAATAAAGGGATAAACTC , , , ) ,
Sk03  KP844585 R. AGATAATTTGGTAATGGTCTT 263~319 7 3. 888 0.783 0.550 0.373 0.192
F. ATAGTCACCATATTCCTACAA
11 Sk04  KP844586 R. TATACTCTCTATTTTACGCTC 254~286 7 3.978 0.798 0.526 0.352 0.173
F. TTTAACCACGTGTAAACGAAA _ -
Sk05  KP844587 R: TTCAAATAGCTTAGATTCCGA 425~471 9 3.752 0. 757 0.583 0. 406 0.218
. B F. TATTAGTGGAGTTGGTTTCGTC
111 Sk07  KP844589 R. ATTCACCGCTGGGTATTT 324~368 12 4.393 0. 847 0. 430 0.272 0.107
F. AGTCAGTAATTGTAGTCTTGT
[~ * —~ [~
Sk08  KP844590 R. ACATAAATAGCTGGGACTC 266~298 9 3.932 0.779 0. 547 0.371 0.182
- F. GTAAGCAAATTGGACATC
Sk09  KP844591 R. TTATGCAACACTTCCAGTA 407~483 12 4. 780 0. 895 0.330 0.197 0.062
- F. TTATGTTTTGTTTAACCACG .
v Sk14  KP844596 R. TCAAATAGCTTAGATTCCGA 245~279 13 4. 689 0. 883 0. 354 0.214 0.071
- F. TGGCAAGATAGGTATGTGCAA _ -
Sk15 KP844597 R: TAGGCAGACCAATCGTGAAGC 410~514 10 4. 346 0. 844 0. 440 0. 280 0.115
asb,c ,a. ; b, 5 C.

Note: The meaning of superscript a,b,c are as follows. a. Average nonexclusion probability for one candidate parent. b. Average non-exclusion proba-

bility for one candidate parent given the genotype of a known parent of the opposite sex. c. Average non-exclusion probability for a candidate parent pair.

(M Multiplex panel; @ Locus; @GenBank accession number; @ Primer sequence (5-3); @ Size range



20 2016
7(Sk02,Sk03,Sk04) ~13(Skl14), 2, (
9 4, 3. 606~4. 780, ), (
4. 125, ) 45 ,
0. 727(Sk01) ~ 0. 895 (Sk09), 32 ;
0. 809, 13 , 2
2.2 (F3.:Sk04, Sk05; P<C0, 01), 5
50 (10 X5 200 (10 X 10
), 5 ( X2), 9. 5%¢( 2),
2 10 5
Table 2 Segregation of 10 microsatellites in five full-sibling families of S. kagoshimensis
., R R @ ® ® R % p ©
F1 1 Sk01 162/204 162/164 162/162 : 162/164 : 162/204 : 164/204 1:1:1: 11+4:+7:+5 4,259 0. 235
Sk02 380/384 384/396 380/384 : 380/396 : 384/384 :384:396 1:1:1: 6:10:5:5 2.615 0. 455
Sk03 285/307 263/263 263/285 : 263/307 1:1 14:9 1. 087 0.297
I Sk04 274/282 268/276 268/274 : 274/276 : 268/282 : 276/282 1:1:1: 7:3+4:+12 7.538 0. 057
SkO5 445/445 425/445 425/445 + 445/445 1:1 10+ 14 0.667 0.414
1T Sk07 324/346 324/346 324/324 ¢ 324/346 : 346/346 1:2: 10:7:7 5.688 0. 058
Sk08 272/272  298/X 272/298 : 272/X 1:1 12+ 14 0.154 0.695
Sk09 435/449 445/483 435/445 : 435/483 + 445/449 : 449/483 1:1:1: 5:8:+4:10 3.370 0. 338
1V Skl4 410/456 456/512 410/456 : 410/512 = 456/456 : 456/512 1:1:1: 9:6:8:4 2.185 0.535
Sk15 261/275 245/271 245/261 : 261/271 : 254/275: 271/275 1:1:1: 6:5:5:9 1.720 0.632
F2 1 SkO1 192/200 192/200 192/192 : 192/200 : 200/200 1:2: 10:9:6 4,513 0.105
Sk02  384/X  380/384  380/384 : (384/384+384/X) : 380/X 1:2: 4:12:7 2.536 0. 281
Sk03 303/303 303/303 303/303 1 25 — —
11 Sk04 268/276 276/282 268/276 : 268/282 : 276/276 : 276/282 1:1:1: 4:7:8:8 1.593 0.661
Sko5  453/X 471/X 453/471 : 453/X + 471/X :+ X/X 1:+1:1: 8§:+11:5:3 5,444 0.142
1T Sk07 324/350 362/368 324/362: 324/368 : 350/362 : 350/368 1:1:1: 10723 7.455 0.059
Sk08 272/272 270/270 270/272 1 25 - —
Sk09  459/X  445/449 445/459 + 449/459 + 445/X ¢ 449/X 1:1:1: 10:8:4:+5 3.370 0. 338
1V Skl4 468/474 436/436 436/468 : 436/474 1:1 18 :7 4. 840 0.028
Sk15 269/271 245/277 245/269 : 269/277 : 245/271 + 271/277 1:1:1: 7:+4:+4:12 6.333 0.096
F3 1 SkO1 162/188 188/212 162/188 : 162/212 : 188/188 : 188/212 1:1:1: 5:7:+5:+10 2,481 0.479
Sk02 378/388 384/396 378/384 : 378/396 : 384/388 : 388/396 1:1:1: 11:7:5+4 4,259 0.235
Sk03  307/307 301/319 301/307 = 307/319 1:1 10 = 15 1. 000 0. 317
I Sk04 276/286 254/262 254/276 : 262/276 : 254/286 : 262/286 1:1:1: 2:1:9:14 17.385 0.001~%
Skos  427/X 461/X 427/461 : 427/X : 461/X : X/X 1:1:1 3:14:3:7 11.963 0.008*
11 Sk0o7 358/368 334/354 334/358 ¢ 354/358 ¢+ 334/368 # 354/368 1:1:1: 7:9:5:6 1. 296 0.730
Sko8  266/X 286/X 266/286 = 266/X : 286/X + X/X 1:+:1:1: 6:4:11:6 3.963 0.265
Sk09  459/X  407/433 407/459 : 433/459 : 407/X : 433/X 1:1:1 11:8:2:3 9.000 0.029
IV Skl4 432/464 426/470 426/432 : 432/470 = 426/464 = 464/470 1:1:1: 2:6+4:12 9.333 0.025
Sk15 249/277 279/279 249/277 = 277/279 1:1 16 : 10 1. 38 0.239
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2

@ C &) ¢ N Y @ &) X7 P ¢
F4 1 Skol 162/180 162/162 162/162 ¢ 162/180 1:1 18:9 3.000  0.083
Sko2 376/382  384/X 376/384 = 376/X : 382/384 : 382/X l1:1:1:1 4:7:11:4 5077 0.166
sko3  287/X  307/X 287/307 + 287/X : 307/X + X/X 1:1:1:1 8:13:4:2 8.590 0.035
I  Sk04 276/282 276/282 276/276 = 276/282 : 282/282 1:2:1 10:8:9  5.667 0.059
Sk05 459/465 425/445 425/459 : 445/459 ¢ 425/465 ¢ 445/465 1:1:1:1 7:7:3:10 3.667 0.300
I Sk07 332/364 324/346 324/332: 332/346 : 324/364 + 346/364 1:1:1:1 9:9:6:2 5077 0.166
Sk08 272/296 282/290 272/282: 272/290 : 282/296 ¢+ 290/296 1:1:1:1 10:6:2:8 5,385 0.146
Sk09 455/479 413/413 413/455 * 413/479 1:1 16 : 8 2.667  0.102

IV Skl4 474/474 456/456 456/474 1 26 — —
Sk15 265/279 279/279 265/279 = 279/279 1:1 12 : 14 0.154  0.695
F5 1  Sk0l 164/164 164/192 164/164 ¢ 164/192 1:1 14:9 1.087  0.297
Sk02 384/396 376/382 376/384 : 382/384 : 376/396 : 382/396 1:1:1:1 6:10:3:8 3.963 0.265
Sko3  285/307  301/X 285/301 = 285/X : 301/307 : 307/X 1:1:1:1 5:11:7:1 8.667 0.034
I  Sk04 254/254 262/274 254/262 ¢ 254/274 1:1 8:17 3.240  0.072

Sk05  449/449 449/449 449/449 1 27 — —
I Sk07 344/348  362/X 344/362 = 344/X : 348/362 ¢ 348/X 1:1:1:1 6:10:6:4 2,923 0.404
skog8  270/X  284/X 270/284 = 270/X + 284/X + XX 1:1:1:1 9:4:12:2 6.448 0.092

Sk09  457/457 425/425 457/425 1 24 — —
IV Skl4 434/514 428/428 428/434 + 428/514 1:1 12: 14 0.154  0.695
Sk15  265/X  245/X 245/265 = 265/X ¢ 245/X + X/X 1:1:1:1 5:4:9:9 3.074 0.380

X s * (P<<0.01),

Note: X, Null allele; * , Genotypic ratios that are not in agreement with Mendelian segregation (P<C0.01).

(DFamily; @Multiplex panel; @ Locus; @Dam; ©Sire; ©Offspring; (D Expected segregation ratio; ®Observed segregation ratio; @ P value
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5 .4 PCR 1D . 78%
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Parentage Analysis in the Ark Shell ( Scapharca kagoshimensis )
Based on Microsatellite Multiplex PCRs

CHEN Chen, LI Qi, KONG Ling-Feng, YU Hong
(The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China)

Abstract: Ark shell (Scapharca kagoshimensis) is a commercially important but dwindling natural re-
source bivalve species in the shallow coastal waters of the northwestern Pacific. In order to protect and
exploit the resource of the species effectively, the inheritance mode of 10 microsatellite markers, which
were pooled into 4 multiplex PCR panels, was investigated in newly hatched S. kagoshimensis larvae
from five full-sib families, and the feasibility of these markers for kinship estimation was also examined.
The result showed that all of these loci were highly polymorphic. The average polymorphism informa-
tion content was 0. 809. The frequency of null alleles was estimated 9. 5%. Two loci (Sk04, Sk05)
showed deviation from Mendelian segregation in a family (F3) even though null alleles were considered.
Parentage analysis showed that with the most informative multiplex set (Panel III), the simulated and
real assignment success could be 78% and 72% , respectively, and 100% of the offspring were correctly
allocated to their parents when three or more multiplex PCR panels were used. Our results showed that
the four multiplex PCR panels of microsatellites are possible and can be used for rapid and highly effi-
cient parentage assignment in S. kagoshimensis.

Key words: Scapharca kagoshimensis; microsatellite locus; multiplex PCR; parentage assignment



