49 3 Vol.49, No.3
2018 5 OCEANOLOGIA ET LIMNOLOGIA SINICA May, 2018

(Crassostrea gigas)

%
1,2 2 3 4 2 2 2
(1.
201306; 2. 2640006; 3. 250013; 4.
264000)
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s 2014 6 2
20 ,
(Simple Sequence Repeats, SSR) /3
b b 10 b
30 s
R 60 F4 F5 1
8 4 (F4 ) 5 30 . 95% ,
(F5 ) 1 1) ~20°C 330 510
F4 F5 1 630 S
s 20—30
1 1.2
1.2.1 DNA DNA
1.1 Li (2006) / , Thermo
(Crassostrea gigas) Scientific NanoDrop™ OneC
4 DNA DNA, -20°C
(F4 ) 5 (F5 )
( L) F4 (
, F5 , 2015; , 2016),
F4 ; 1 PCR 10uL,
, DNA 1.0uL (50ng), 1uL (10pmol/L),
; 5 dNTP 1pL (2mol/L) 10xPCR Buffer 1pL Taq
, 5 0.05uL (5U/uL)  ddH,0 4.95uL
£1 HIFSNMEDEMSSIMFY R EIFE
Tab.1 Primer sequences and characteristics of 8 microsatellite of C. gigas used in the study
(5—3" (§(©)
F:TGATTAAACGTGGGTGATTCAG
ucd-Cgl149 (GAWGACAN R:TTTCTGACTGTCCGTCTGTGA 60
F:TGCTCAATTCACAGCAATCAG
ucd-Cgl40 (CT R:-TCTGACTGCTGAACAGCAAAAT 60
F:TCAGTCATCTGAATCCTCATCC
ucd-Cgl12 (TCAWTCG)x R:CTGCCGCAGATTTAGACAAA 3
F:AGGTAATCCGCAAACCAGTG
ucdCe-151 (Gx R:GCATTGCGTCAGGATTAGGT 60
F:CACCCCAAAGGACCACATAC
ucdCe-181 (GTNGA) R:-TGTCAGCATGGGTAAGTCCA 60
F:TGGTGGTCAGTGAATGTGAGA
ucdCg-170 (GAWGT)n R:CGGACAGTAGCCTTTTAACACA 60
F:GCTATGGTTGTCATCCTCGAA
uedCg-109 (CAT), R:TGCCTTTATCGGTTTTGCTT 33
F:CCAAATCACCGTTTTAGTTTGTT
ucdCg-162 (TTCANATCT)(GTCT)x R:AGCGACACAGAGACCACCTT 32
N ,n
1.2.2 PCR 94°C 3min; 35 Imin; 35 , 72°C Smin,
1 94°C Imin, 30s, 72°C 4°C
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8% PCR
10bp DNA ladder (Invitrogen)
(Marker), s 2
2.1 4
1.3 4 8 ,
98
, 1225 , F4 F5 16
(polymorphism information content, PIC) s 2,
Cervus3.0 , POPGENE Version1.32 1 16 ,
(number of alleles, N,), 2
(number of effective alleles, N.), (observed 0.859 0.8264, F5
heterozygosity, H,) (expected 0.441 0.357, 1 0.397 0.297 4
heterozygosity, H.), GenePop P 8 16
(Raymond et al, 1995), Hardy-Weinberg HWE ( 2 HWE
S Bonferroni (Rice, 2 s
1989); Spss16.0 , F4 , F5 1
F2 K 4 DBERRES LD
Tab.2  Genetic diversity of 4 different population of C. gigas
F4 F5 1
ucd-Cgl49 N, 17.000 2.000 2.000 2.000
N, 11.392 1.763 1.966 1.946
H, 0.633 0.300 0.100 0.767
H, 0.928 0.440 0.525 0.494
PIC 0.919 0.906 0.698 0.368
P 0.603 0.000%* 0.000%* 0.001*
ucd-Cgl40 N, 15.000 2.000 2.000 2.000
N, 9.183 1.867 1.965 1.991
H, 0.467 0.533 0.333 0.800
H, 0.906 0.472 0.599 0.506
PIC 0.948 0.882 0.873 0.374
P 0.491 0.312 0.008 0.001*
ucd-Cgl81 N, 8.000 2.000 3.000 3.000
N, 3.390 1.105 1.873 2.15
H, 0.467 0.452 0.517 0.533
H, 0.717 0.667 0.568 0.733
PIC 0.929 0.661 0.444 0.544
P 0.069 0.001%* 0.141 0.137
ucd-Cgl70 N, 7.000 2.000 1.000 2.000
N, 4.306 1.986 1.000 1.180
H, 0.400 0.100 0.000 0.167
H, 0.781 0.096 0.000 0.155
PIC 0.903 0.733 0.559 0.141
P 0.002%* 0746 0.000%* 0.546
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F4 FS 1
ucd-Cgl62 N, 16.000 2.000 2.000 1.000
N, 11.111 1.998 1.991 1.000
H, 0.267 0.300 0.400 0.000
H, 0.925 0.503 0.506 0.000
PIC 0.948 0.903 0.551 0.000
P 0.159 0.023 0.000* 0.000*
ucd-Cgl51 N, 12.000 2.000 2.000 2.000
N, 7.792 1.998 1.991 1.724
H, 0.933 0.900 0.933 0.600
H. 0.886 0.508 0.506 0.427
PIC 0.956 0.859 0.659 0.332
P 0.110 0.000* 0.000* 0.006*
ucd-Cgl109 N, 13.000 2.000 2.000 2.000
N, 9.000 1.946 2.000 1.835
H, 0.567 0.500 0.472 0.433
H, 0.904 0.494 0.508 0.463
PIC 0.932 0.879 0.542 0.351
P 0.249 0.949 0.000* 0.724
ucd-Cgl12 N, 10.000 2.000 2.000 2.000
N, 5.233 1.998 1.991 1.980
H, 0.567 0.967 0.933 0.900
H, 0.823 0.508 0.506 0.503
PIC 0.929 0.784 0.375 0.372
P 0.070 0.000* 0.000* 0.000*
N, 12.250 2.000 2.125 2.000
N, 7.677 1.807 1.860 1.808
H, 0.538 0.533 0.530 0.449
H, 0.859 0.434 0.441 0.397
PIC 0.826 0.363 0.357 0.297
- 1 P<0.0062
2.2 ; , 330 630 , F5
3 (55.5£8.4)mm (84.5+4.7)mm,
Nei , F4 F5 F4 (51.0£7.6)mm (75.04£8.0)mm,
, F4 F5 : . 630
s , F4 F5 , F5 (86.5+£8.4)g, F4 1
(60.9+11.0)g (60.1£15.5)g, F5
UPGMA D, B %3 MARBMEBEEED,)
F5 > 5 Tab.3 Distance in pair of 4 groups
F4 F5 F4 FS 1
2.3 F4 .
F5 0.0199 Rl
1 0.7350 0.7486 HAAK

0.8516 0.8602 0.6942 Rl
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o ¢ 2
— Faft 330 ,
L F5it
0.3 0.2 0.1 0.0 ’ Fs
1 UPGMA F4 1 ,
Fig.1 UPGMA dendrogram of 4 groups F5 F4 ,
1 F4 1 F4 1 F4
,510 630
Fz4 3INKREMEKIENR
Tab.4 Average growth data for different experimental groups
F4 F5 1
/mm 51.0+7.6° 55.5+8.4° 51.4+7.3% 41.244.5°
/mm 38.7+7.7° 38.6+9.1° 38.6+6.3" 22.1+5.2°
330 /mm 21.0+4.3° 22.61+3.5° 15.7+2.4° 16.5+3.1°
/g 19.8+8.7° 20.5+7.0° 14.2+4.5° 7.7+5.4°
/mm 71.5£10.3° 73.3£16.2% 78.5+13.6° 53.2+10.1°
/mm 47.247.5° 44.0+10.8° 50.2+8.4° 30.0+5.8°
210 /mm 28.2+4.4° 29.7+5.5° 24.6+4.6" 22.142.8°
/g 55.1+412.5° 80.3+10.4° 61.3+15.2° 36.4+6.9°
/mm 75.0+8.0° 84.5+4.7° 81.1£10.3% 62.8+7.5°
/mm 47.8+7.2% 44.8+10.4° 49.8+7.4° 38.9+4.7°
630 /mm 29.0+4.1° 31.6+7.0° 26.6+4.5° 25.743.1°
/g 60.9£11.0° 86.5+8.4° 60.1£15.5" 49.6+6.7°
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Fig.2 Average growth data of different point for different experimental groups
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3 b
3.1 )
,F5 170
1, R F5
( , 2006) 8 F4 F5 1 4
b b 6 5
( , 2002), ,
,2013) ,
( ,2014) 3.2
Barker(1994)7EiF 57 HH $i2 21, , F5
4 b 8 b
8 , Beaumont (1993)
, F4 F5 ,
1 , Lanna (1980)
Appleyard ) )
(2006) (Wada, 19864, b) 6
, (Ford et al,1987),
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COMPARATION OF GENETIC DIVERSITY AND GROWTH OF PACIFIC OYSTER
CRASSOSTREA GIGAS BETWEEN DIFFERENT INBREEDING SELECTION AND SELF
FERTILIZATION SELECTION

REN Jing-Ying"?, ~WANG Wei-Jun’, XU Tao’, ZHAO Qiang’, LIBin’, SUN Guo-Hua’, YANG Jian-Min’
(1. Shanghai Ocean University, National Demonstration Center for Experimental Fisheries Science Education, Key Laboratory of
Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education Shanghai Engineering Research Center of Aquaculture,
Shanghai 201306, China; 2. Shandong Marine Resource and Environment Research Institute, Yantai 264006, China; 3. Fisheries
Technology Extension Station of Shandong Province, Jinan 250013, China; 4. Yantai Fisheries Research Institute, Yantai 264000, China)

Abstract To get stable and inheritable traits quickly, inbreeding is often used to obtain a pure line. However, this
practice may cause a decline in the genetic diversity of the population. In this study we selected eight high-polymorphic
microsatellite loci of oyster Crassostrea gigas to investigate the genetic diversity, genetic structure, and growth of the
fourth breeding generation (F4), the fifth breeding generation (F5) and the first selfing generation (selfingl). The growth
data were analyzed at three temporal points. The experimental results show that the eight microsatellite markers presented
high polymorphism in the wild control group. All the indicators decreased significantly in the three inbreeding lines, and
the average allele number (%,) descended from 12.25 to 2.00, the average observed heterozygosity declined (H,) from
0.538 to 0.449, and the average polymorphism information content (PIC) of the eight microsatellite markers decreased
from 0.826 to 0.297. The eight loci deviated from the Hardy-Weinberg equilibrium in three inbreeding lines and the wild
control group. Analysis of growth traits showed that compared with wild control, the growth index of the three inbreeding
increased significantly. On the other hand, there were no significant differences in shell length and shell width at the three
temporal points (except for shell width at 330 days temporal point and shell length at 630 days temporal point). However,
the traits of shell height and wet weight of F5 generation were significantly higher than those of F4 generation were.
Moreover, there was no significant difference between selfing 1 generation and F4 generation. Overall, the F5 generation
inbreeding lines could be used continuously for growth traits (such as shell height and wet weight) selection, although the
diversity may decline as a trade-off due to brother-sister self-fertilization.

Key words Pacific oyster Crassostrea gigas; the fourth breeding generations; the fifth breeding generations; the
selfing first generation; microsatellite; genetic diversity; growth traits



