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, , Chelex-100
, DNA 0.5mL
DNA , DNA , 1 , 200pL 5%
, , Chelex-100  5uL 5mg/mL K, 56C 2h
, 100°C 8min, , 13000r/min
, (Emel et al, 2009; Fer- 3min, PCR 4C
nando et al, 2011) , , 1.2.2 PCR
(Dong et al, 2006; Nie et al, 2012) ; 1
8 10pL , 20—40ng DNA
240 14 2mmol/L Mg?®* 0.2umol/L  1><buffer 0.25U
, Tag , 0.2mmol/L  dNTP 1 94°C
, 5min; 94°C 30s,
40s, 72°C 50s, 30 ; 712°C 5min,
4°C
1 1.2.3
1.1 PCR 8% ,
TaKaRa 20bp DNA ladder Marker :
, 3 ’ 18.2cm, Tanon GIS ,
14 1 , 7.5cm, 240 PCR :
, ( , 2010)
1.2 13
121 DNA CTAB CERVUS 3.0 (Marshall, 2006) ,
DNA, 20mg, : 254
700mL CTAB (100mmol/L Tris-HCI, pH '

8.0, 20mmol/L EDTA-Na,, 1.4mol/L NaCl, 2% CTAB,

Ho, He (Nei, 1978)

0.1% B- ) 100pg/mL K, PIC (Botstein et al, 1980) PE
55°C 3h 37T , v Vv = (Jamieson, 1994; Jamieson et al, 1997)
1 1) , 2 , TE , —20°C CPE (Jamieson et al, 1997)
F1 BIEMSHHEXER
Tab.1 The information of microsatellite loci
() (bp)
A AL s 200—si
5304 R COCAAATOCAAAGGTGTAGAAG 58 191213
 ASmACCCCATACATACAS 2 20—z
 ecTeseeceTere s tor—i1
AT e 2 10—
- CTeicATcASCARTECACCR 2 to7—57
Psj2969 R: GCAGCAGAATGATGAGTGTG 57 135149
AIMS003 E: TGCAACGTTGATGTCATGAGC 62 111—127

: GAGACCTAGGCACTATAATTCC
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13.1 8% , 8
) , 1 SJo4 30
) ) 2.2
, 254 8 ,
: : 53 (
13.2 , 5—8 ,
, CERVUS 3.0 6.63; 0.730—0.902 ;
0.696 — 0.836,
, 254 0.7869
10000 95% . 2.3
LOD , LOD>0 A .
) , 3
, 1,
0.329—0.540;
2
2.1 DNA 2, 0.505—0.704;
DNA, ,
, 3, 0.686—0.870;
, , PCR 0.9934 0.9997 0.99999
bp M 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
300
200
180
1 SJo4
Fig.1 Electrophoretogram of 30 offsprings at microsatellite loci SJ04
M: 20bp : 1—30: 30
®2 WMIENSEEER 2.4
Tab.2 Genetic information of microsatellite loci 4 ' 013
H, H, 1003 1 8 ,
SJO1 8 0.886 0.855 0.836 !
$J04 5 0.730 0.741 0.696 : 0.9,
5309 7 0.902 0.845 0.823 1 013
SJ17 5 0.835 0.750 0.706 1011 2 SJ33 Psj2462 Psj2969
SJ33 7 0.886 0.845 0.823 ,
Psj2464 6 0.859 0.792 0.760 2
Psj2969 8 0.879 0.851 0.832 , 37
AJMS003 7 0.898 0.842 0.820
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Tab.3 Exclusion probability of microsatellite loci Tab.5 Results of parentage (95% confidence)
A A
1[PE1 2[PE(2 PE

[PECL] [PE(2)] SPEE)] 003 1005 5.35 128 1010 5.19

SJo1 0.460 0.296 0.130
005 1012 5.88 129 1012 6.46

SJo4 0.671 0.495 0.314
006 1013 5.77 133 1005 6.78

SJ09 0.488 0.318 0.149
013 1008 6.88 135 1013 7.13

SJ17 0.659 0.483 0.301
017 1003 7.07 139 1012 6.46

SJ33 0.487 0.317 0.148
019 1008 7.66 142 1008 457

Psj2464 0.588 0.409 0.227
020 1013 5.33 145 1003 7.05

Psj2969 0.469 0.303 0.145
028 1010 5.16 151 1008 5.96

AJIMS003 0.493 0.322 0.152
032 1008 461 156 1005 6.08
(CPE) 0.9934 0.9997 0.9999 035 1005 485 158 1012 6.88
041 1012 456 160 1010 8.27
F4 FROBEREFAESNMMEEMSRIEFEE 046 1003 5.20 167 1010 7.88

Tab.4 The genotypes of 013 and candidate parents at 8

D osatellito loei 049 1013 550 171 1008 7.5
055 1010 533 172 1005 576
(013) 1(1003) 2(1011) 062 1005 461 183 1010 563
sJo1 312/315 312/310 312/315 064 1005 485 185 1003 6.36
$J04 195/191 195/199 191/195 077 1010 6.04 188 1012 8.30
5309 283/286 283/280 286/283 080 1008 526 193 1013 642
S317 109/110 109/111 110/110 083 1012 5.76 195 1005 5.26
$J33 172/176 172170 165/163 088 1013 563 202 1010 830
Psj2464 169/167 169/171 171175 094 1008 636 206 1012 476
Psj2969 140/135 140/143 145/147 096 1010 476 212 1008 6.87
AIMS003 116/116 116/114 116/119 099 1003 778 218 1003 4.96
103 1012 59 220 1010 520
105 1005 513 223 1005 7.94
107 1008 604 | 227 1013 461
, , 2 , 111 1013 503 235 1013 476
186 120 1012 629 237 1005 550
25 126 1008 678
CERVUS 3.0 ,
10000 , 59%, 3
84%, 0.01, 95% A
4.56, 80% A 2.68
Kalinowski  (2007) ,
A 456 95%, 2.68< '
A<4.56 80%, A 2.68
80% ,
, LOD A ' )
5 , , )
95% , 57 (2012) ,

; 80% 198 . )
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, (Chevalet et al, 1997; Marshall et al,

: , 1998) , 37
8—12 , ,
5—8 (2012) (Thompson, 1975),
: ; (Meagher, 1986) Marshall  (1998) A
) A LOD
!A 1
, 6—8 CERVUS 3.0 A
L] 8 y A
, 8 PIC , 019, 1(1008) A
0.5, Botstein  (1980) 7.66, A 4.53 2(1006),
, 1008 019
, , (2010)" 12 ,
1 ) y 406
0.9973 , 386
(Vogt et al, 1991; Cerit, 2003), (2010) 7 27
) 13 )
, ) 8 5 95%
8 1
(Jones et al, 95.4%(229) ,
2003): , 80%
(Amavet et al, 2008), ,
, (Milligan, ,
2003) ,
0.9934 0.9997 0.99999, Weller  (2004)
, 0.9, (2011)
, Dong (2006)
, 37 , 5 30
1) , 2010.

, 23—29
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PARENTAGE IDENTIFICATION USING MICROSATELLITE DNA IN ARTIFICIAL
BREEDING OF APOSTICHOPUS JAPONICUS

LI Xue-Yan*?, SUN Guo-Hua?, YANG Jian-Min?, LIU Zhao-Cun®,
WEI Xiu-Mei®>, WANG Wei-Jun?>, GUO Ting-Ting"?

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai, 201306; 2. Shandong Marine Fisheries
Research Institute, Shandong Provincial Key Laboratory of Restoration for Marine Ecology, Yantai, 264006; 3. Huachun
Aquaculture and Technology Development Limited Liability Company of Dongying Estuary, Dongying, 257236)

Abstract In the present study, 8 microsatellite loci were adopted for parentage identification of 240 offspring and total
14 parents in artificial breeding group of Apostichopus japonicus. The results showed that all the 8 microsatellite loci had
genetic polymorphisms, the total number of alleles was 53, and the mean number of alleles was 6.63. The observed het-
erozygosity ranged from 0.730 to 0.902, and PIC values were 0.696—0.836. Analyzing by CERVUS 3.0, the calculate ex-
clusion probabilities of microsatellite loci were 0.9934, 0.9997 and 0.99999. Based on Elimination method and judged by
the genotypes of parents and offspring, 37 individuals had one parents and 194 individuals had two or more candidate par-
ents. Based on Likelihood method, there were 198 individuals found the most like parents at 80 percent confidence level.
Parental Identification on the results of the complementary methods, 229 individuals found their parents with 95% success
rate. The results can provide technical support and theoretical basis for parentage identification in the breeding practice of
A. japonicus.

Key words Apostichopus japonicus, microsatellite, parentage testing



