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0527 ) 6 12 ( 0612 ) 27
(LZ, 37°26'1"N, ; D ,
120°02'15"E) , 0527
3 3 0612 18 70%
, 0527 0612 1 DNA
x1 27T M KHFLEMARANEE
Tab. 1 The construction for 27 full-sib families of the Pacific oyster
F4 F4 F4
01 02 30 04 05 06 Q7 08 09
F4 31 FO1 F13 F25
32 F02 F04 F16
33 FO5 F07 F19
F4 34 FOS F10 F22
a5 F11 F14 F26
36 F03 F15 F17
F4 a7 F06 F18 F20
348 F09 F21 F23
39 F12 F24 F27
1.2 DNA GeneScan ROX500/ LIZ500 ( ABI )
560 . s Smin
0527 653 0612 382 , 3730 XL ( ABI )
70% DNA Genemapper v.3.7 (
DNA Li (2002) Applied Biosystems ) DNA
/ , 1% 1.5
DNA , DNA
30ng/uL, —20°C (Li et al, 2010)
1.3 PCR
, ( ; )
> , PCR
43 (Li et al, 2003; Sauvage et al, 1.6
2009) CERVUS 3.0 (Kalinowski et al, 2007)
PCR 10
: 10 10000 ( )
PCR , ucdCg149, ucdCgl109, 9,
ucdCg140, ucdCgl181, ucdCgl170, ucdCgl12, ucdCgl29, 100%, 100%,
ucdCgl134, ucdCgl62, ucdCgl51 (Li et al, 2003) 1%, 95%,
CGSILI39 (Sauvage et al, 2009) ( 2) 10 CERVUS 3.0
, (HEX, FAM,
ROX TAMRA), PCR CERVUS 3.0
(Multiplex Set 1, MS 1; Multiplex Set 2, MS 2) (Number of alleles, N,),
1.4 PCR (Polymorphism Information Content, PIC)

PCR (HIDI) (NE-1P, NE-2P, NE-PP)
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SPSS 14.0 (SPSS Inc., Chicago, IL, USA)
#2 HATFSEPCRAUZAMEMNNMIEMNSMNERER
Tab.2 Information of the SSR loci for establishment of multiplex PCR system
(5'—3" (bp) T, (°C)
ucdCg-149 (GA).(GACA)y F: TAMRA-TGATTAAACGTGGGTGATTCG 188—260 60
R: TTTCTGACTGTCCGTCTGTGA
ucdCg-109 (CAT), F: HEX-GCTATGGTTGTCATCCTCGAA 160—235 53
R: TGCCTTTATCGGTTTTGCTT
ucdCg-140 (CT)x F: ROX-TGCTCAATTCACAGCAATCAG 202—292 60
R: TCTGACTGCTGAACAGCAAAAT
ucdCg-181 (GT)M(GA), F: FAM-CACCCCAAAGGACCACATAC 207—283 60
R: TGTCAGCATGGGTAAGTCCA
CGSILI39 (AG), F: FAM-GACCATACAGCTCTGTCCAT 348—404 55
R: GCTACTGAATGAGAATGGCT
ucdCg-170 (GA)(GT), F: FAM-TGGTGGTCAGTGAATGTGAGA 98—138 60
R: CGGACAGTAGCCTTTTAACACA
ucdCg-112 (TCA)(TCG)y F: HEX-TCAGTCATCTGAATCCTCATCC 160—262 53
R: CTGCCGCAGATTTAGACAAA
ucdCg-134 (CT),(CGCT)y F: TAMRA-TTTGTATGTCCGTCATCGTCA 202—262 57
R: CCCTGCAAAATGGTGAAAAT
ucdCg-162 (TTCA)MATCT),(GTCT)y  F: ROX-CCAAATCACCGTTTTAGTTTGTT 160—324 52
R: AGCGACACAGAGACCACCTT
ucdCg-151 (GT)y F: FAM-AGGTAATCCGCAAACCAGTG 239313 60
R: GCATTGCGTCAGGATTAGGT
n: (interrupted); N: (pure)
) 0.2uL, 5U/uL Taqg DNA 0.2uL, 17.8uL
PCR 95°C
2.1 PCR 3min; 95°C 30s, 60°C 30s, 72°C
30s, 10 ;95°C 30s, 55°C 30s,
PCR 72°C 30s, 20 72°C 6min;
PCR 25uL : DNA  4°C
1.0uL (30ng), 10xPCR Buffer 2.5uL, 25mmol/L MgCl, 3 4
2.0uL, 10mmol/L dNTPs 0.5uL, 10mmol/L PCR 1
100 140 180 220 260 300
40000
35000
E 30000
Y 25000
@ c
g0 20000 a8
iio g &
= 15000 3 =
X « N c g c
& 10000 = 2 g 8
2 3 g J gl 8
5000 2 | la
w > (j
0 A b M . J.M
FrE& RN (bp)
1 PCR

Fig.1 The capillary electrophoresis amplified by SSR 5-multiplex PCR
0612-R291 MS 2
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2.2 (Observed heterozygosity, H,) 0.426—
2.2.1 0527 10 0.811, 0.6519,
(N, 19 36, 28.8, (Expected heterozygosity, H.) 0.870—0.931,
0.8924, PCR 0.9011,
PCR 5.9%—363% ( 3)

x3 0527 ARKHIFPRAMIERE PCR MHFHE
Tab.3 Characteristics of two SSR 5-multiplex PCRs in the Pacific oyster of group 0527

PCR NE NE NE
(umol/L) (V) (H,) (H,) (PIC) 1p* 2P PP
ucdCg-149 35 0.590 0.931 0.926 0.225 0247 0141  0.033
ucdCg-109 25 0.698 0.890 0.881 0.119 0358 0218  0.072
M‘éﬁpllex ucdCg-140 0.2 33 0.426 0.908 0.901 0.363 0312 0.185  0.054
ucdCg-181 33 0.687 0.880 0.868 0.122 0387  0.240  0.087
CGSILI39 19 0.649 0.870 0.856 0.144 0416 0261  0.102
ucdCg-170 19 0.756 0.906 0.898 0.088 0319  0.190  0.057
ucdCg-112 30 0.802 0.902 0.894 0.059 0329 0197  0.061
M‘étipzlex ucdCg-134 0.2 27 0.645 0.891 0.880 0.159 0361 0220  0.075
ucdCg-162 36 0.455 0.922 0916 0.339 0273 0.158  0.041
ucdCg-151 31 0.811 0.912 0.905 0.059 0300  0.177  0.050
a: ;b ;ce
2.2.2 0612 10 0.5588; (H) 0.712—0.933,
( 4 (N,) 15—31, 0.8652;
23.7; (H,) 0.376—0.845, 0.8516; 7.7%—41.4%

x4 0612 AKHIFHPRAMIERE PCR BHFHE
Tab.4 Characteristics of two SSR 5-multiplex PCRs of group 0612 in the Pacific oyster

PCR NE NE NE
(umol/L) (Na) (H,) (He) (PIC) 1P* 2p° PP*
ucdCg-149 31 0.533 0.880 0.869 0.248 0.381 0.236 0.082
ucdCg-109 23 0.795 0.933 0.927 0.077 0.244 0.139 0.033
M‘él;pllex ucdCg-140 0.2 27 0.391 0.845 0.830 0.338 0.457 0294  0.118
ucdCg-181 23 0.669 0.893 0.884 0.140 0.348 0.211 0.066
CGSILI39 16 0.845 0.870 0.825 0.276 0.480 0.313 0.143
ucdCg-170 15 0.624 0.851 0.833 0.154 0.461 0.297 0.128
ucdCg-112 23 0.736 0.906 0.899 0.108 0.315 0.187 0.054
M‘élgpzlex ucdCg-134 0.2 21 0.380 0.712 0.681 0.340 0.678  0.494  0.292
ucdCg-162 28 0.376 0.903 0.894 0.414 0.327 0.196 0.060
ucdCg-151 30 0.607 0.884 0.874 0.191 0.371 0.228 0.078
a: ; b oK
2.3 PCR 96% ; MS 2,
2.3.1 0527 PCR 97%
27 653 , 653 ,
CERVUS 3.0 , , 27

PCR 100%; MS 1, 5
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F23 (98xJ8) 72 , 11.0%; . 137 (98),
F04 (22xd32) 1 R 21.0%; 7 (22), 1.1%
0.2% , (1*=148.02, P=0.00) 117 (39), 17.9%;
(*=208.55, P=0.00) 27 (82), 4.1%(  5)
®5 0527 A7 27 MCHIFE FEIMK R A 653 N MERYER S
Tab.5 Parentage assignment of 653 offspring from 27 full-sib families of group 0527 in the Pacific oyster
27 F4 F4 F4
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9
F4 31 22(3.4%) 49(7.5%) 19(2.9%) 90
32 142.1%) 1(0.2%) 12(1.8%) 27
a3 40.6%)  12(1.8%) 18(2.8%) 34
F4 34 27(4.1%)  15(2.3%) 43(6.6%) 85
as 51(7.8%)  31(4.7%) 26(4.0%) 108
36 14(2.1%) 17(2.6%)  10(1.5%) 41
F4 37 2(0.3%) 18(2.8%)  20(3.1%) 40
a8 15(2.3%) 24(3.7%)  72(11.0) 111
29 68(10.4%) 22(3.4%) 27(4.1%) 117
50 7 54 134 97 40 62 137 72 653
2.3.2 0612 PCR P=0.00) :
0612 27 382 80 (29) 9 (93),
100%; MS 1, 96%; 20.9%  2.4%;
MS 2, 95% 93 (41) 14 (J9), 24.3%
6 0612 382 27 3.7%
27
3
1 (F27, 29x39) 68 (F25, 29x41) 3.1 PCR
, (¢*=119.86, P=0.00) ((*=142.88,
6 0612 A 27 M IFEF MR R A 382 M MKHIER ST
Tab.6  The parentage assignment of 382 offspring from 27 full-sib families of group 0612 in Pacific oyster
27 F4 F4 F4
Q1 Q2 Q3 Q4 Q5 Q6 Q7 @8 Q9
F4 31 7(1.8%) 18(4.7%) 68(17.8%) 93
42 32(8.4%) 3(0.8%) 20(5.2%) 55
a3 9(2.4%)  2(0.5%) 7(1.8%) 18
F4 34 4(1.0%)  40(10.5%) 4(1.0%) 48
as 13(3.4%)  13(3.4%) 112.9%) 37
46 16(4.2%) 40(10.5%) 18(4.7%) 74
F4 a7 2(0.5%) 3(0.8%)  15(4.7%) 20
a8 3(0.8%) 10(2.6%)  10(2.6%) 23
39 5(1.3%) 8(2.1%) 1(0.3%) 14
55 14 9 58 71 41 32 22 80 382
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DEVELOPMENT OF MULTIPLEX PCR OF MICROSATELLITES AND ITS
APPLICATION TO KINSHIP ANALYSIS IN CRASSOSTREA GIGAS
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Abstract

We tested two sets of high-level 5-multiplex PCRs for efficient genotyping in the Pacific oyster (Crassostrea

gigas). Ten loci were selected based on polymorphism, reliability, and allele size range. They were divided into two groups

according to allele size and labeled with four different fluorescence dyes, so that loci in the same color were not be overlap

in size. In addition, we performed a paternity test for 27 full-sib families and 643 offspring of Group 0527 and 27 full-sib
families and 382 offspring of Group 0612 with software CERVUS 3.0. Parentage analysis demonstrated that 100% of all
offspring were allocated unambiguously to the unique pair of parents when two sets of 5-multiplex PCRs were used for

Groups 0527 and 0612. The assignment success for the two groups was 96% based on MS 1 (the first S-multiplex PCR).

However, the assignment success was 97% and 95% based on MS 2 (the second 5-multiplex PCR) for Groups 0527 and

0612 respectively. Therefore, the two sets of 5-multiplex PCRs can be used for rapid and efficient parentage assignment in

the Pacific oyster.

Key words Crassostrea gigas; microsatellite;

multiplex PCR; parentage analysis



