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Tab.1 Information of Primers

/C GenBank

link- (5'-3") .
locus age grou rimer sequence(5'-3") repeat sequence annealing GenBank
ge group P au P au temperature assession no.

F:GATCTCTGGCTGAGTCAGCG

PolilTUF 12 (CA)39 52 AB037977
R:TGAGTGTGAAGCCAAAGGC
F:ACAATAGGATGCAGCTGCCT

Poli2TUF 22 (CA)ys 57 ABO037978
R:AAGCGCAAATTGTTATTCCG
F:GATCTGCAGAAACACACACTCA

Poli9TUF 5 (CA)y 62 AB037980
R:GCGAGTTCTTCCTCAAATGC
F:GAGAGACAGAAGGTCGTCAACGGTA

Poli9-8TUF 15 (CA)12 64 AB037989
R:ACAAAGACCACGATGCAAAGTGAC
F:CACCTCCAGGTTCTACAGTCG

Polil3TUF 3 (CA)27 60 AB037982
R:TCCTGCACAGAGGATGAAAA
F:CACGCACACACAAGCTCC

Poli18TUF 3 (CA)14 57 AB037983
R:CGTGGGGTGAGGTTATGG
F:AGTCAGGTTTCAGGCCACTG

Po25ATUF 16 (GATG)1o 60 AB046749
R:CAGAAGTGTTGTCGCAGGAA
F:GGCCTTGTTGTTGTCTGTGA

Poli39TUF 16 (CA)3, 60 AB459333
R:ACCGAATGTGAATCTGAAAA
F:GCCCCTCACTGAGACTGACA

Poli58TUF -- (CA)11(GA),GC(GA), 52 AB037988
R:CAAGGTATAGAGCATGAGCAGGC
F:GCCGCTCGCTGTTTCTCTC

Polil04TUF 11 (CA)37 60 AB459342
R:ACTGCTCCTCTTTGTGTCG
F:TGGAAGAGATGTGCACTTGACTGTC

Poli107TUF 6 (CA)27 60 AB037990
R:AACTGTCACCTCTGAGTGGACCG
F:ACTGCATGCATAACCAACAGTGTGT

Poli121TUF 15 (CA), 60 AB037993
R:GGCTGAATTATTTGGAGCAGAAGGT
F:-TATCTGACCAGAACTGGAGGGTCTG

Poli123TUF 20 (CA);3s 64 AB037994
R:GCGTGTGCATTCGATATACATTTTG
F:-TATGCACAGTTTGAATGGGTGAATG

Poli141TUF 14 (CA)s, 52 AB086537
R:TATGACTTCCAGTACGACGTGGTGA
F:-TAGAAACTGGCCTTCATGGTGTCTC

Polil74TUF 11 (CA)y 60 AB459445
R:ATGTCAGAGTTTGAAAGCAGCAACC
F:TTCTGCATAATGAATGCAGTCCTC

Poli80TUF - (CA)6(T)2(CA)6 54 AB057729
R:ACACGGCATGCAAATTACTACAGT
F:CAGTCAACACGGACTTCATCCTGAG

Poli182TUF 9 (CA)2s 60 AB459453
R:TGAACACCTTTGAAAGACACCTTGA
F:CTCCCAACTGAAGTGGATTGTGTTT

Poli193TUF 23 (CA),, 60 AB459463

R:GTACACCAAACCAAGCTCAGCTCAT
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P1TUFf
Fig.1 Amplification results of primer PITUF
£2 REGHHTETERMRE S HIESH
Table 2 Genetic diversity parameters of Qinhuangdao wild flounder population
locus N, N. Shannon S H, H. PIC

PI9TUF 10 8.00 2.16 0.53 0.89 0.86
P9-8TUF 7 3.70 1.48 0.53 0.74 0.69
P13TUF 8 4.38 1.73 0.41 0.78 0.74
P18TUF 9 6.74 2.03 0.87 0.87 0.84
P25ATUF 8 5.04 1.77 0.59 0.81 0.77
P39TUF 9 4.84 1.88 0.81 0.81 0.78
P104TUF 8 5.06 1.77 0.39 0.82 0.77
P107TUF 9 6.40 1.99 0.75 0.86 0.83
P121TUF 11 7.21 2.11 0.81 0.88 0.85
P123TUF 11 7.61 2.19 0.63 0.88 0.86
P141TUF 11 6.96 2.12 0.74 0.87 0.84
P174TUF 8 7.31 2.03 0.69 0.88 0.85
P182TUF 8 6.22 1.91 0.58 0.85 0.82
P193TUF 10 5.98 2.02 0.69 0.85 0.81
P1TUF 10 4.97 1.95 0.81 0.81 0.78
P2TUF 7 5.43 1.80 0.81 0.83 0.79
P58TUF 8 4.96 1.79 0.53 0.81 0.77
P80TUF 9 4.44 1.76 0.33 0.79 0.75
mean 8.9 5.9 1.9 0.64 0.84 0.80

0.84, ( 4), Sekino!

[3]

[5]

[2]

16.5,

6.7, Sekinio

8.9,
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A &Y Hardy-Weinberg 15 #4
Tab.3 Hardy-Weinberg equilibrium parameters of 18
microsatellite loci in Qinhuangdao wild flounder population

locus q F. P

POTUF -0.40 0.39 0.00
P9-8TUF —-0.28 0.27 0.10
P13TUF -0.48 0.47 0.00
. P18TUF 0.01 -0.02 0.20
P25ATUF -0.27 0.26 0.01
P39TUF 0.01 —-0.02 0.31
P104TUF -0.53 0.52 0.00
P107TUF -0.13 0.01 0.00
P121TUF —-0.07 0.06 0.59
P123TUF —-0.08 0.27 0.01
P141TUF -0.05 0.13 0.03
P174TUF -0.21 0.20 0.08
P182TUF -0.02 0.31 0.01
P193TUF —-0.19 0.17 0.06

P1TUF 0.00 -0.02 0.71

P2TUF -0.02 0.00 0.05
P58TUF —-0.05 0.04 0.06
P80TUF —-0.08 0.07 0.00

mean -0.23 0.22 -

Hardy-Weinberg

4,2
18
, 7 , 8
[15] [16]
Sekino !
Hardy-Weinberg
, Hardy-Weinberg ,

x4 BHITEEAMEESHMERILR

Tab. 4 Genetic diversity parameters comparison between different Japanese flounder groups

group H, H. PIC reference source
QinHuangdao wild group 0.64 0.84 0.80 this study
Japan wild group 0.79 0.81 0.86* [1]
HuangHai wild group 0.92 0.81 0.76* [2]
Japan cultured group 0.39 0.60 [5]

g

Note: “*” means calculated according to related literature data.
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Population Genetics Studies of Japanese Flounder Paralich-

Genetic diversity analysis of the offshore Japanese flounder
(Paralichthysolivaceus) population within Qinhuangdao, China

MA Xiaobing'?, WANG Guixing?, LIU Haijin®, JIANG Xiufeng®

1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 200090, China;

2. Functional Laboratory of Flounder Breeding, Beidaihe Research Center, Chinese Academy of Fishery Science,
Beijing 100141, China;

3. Environment and Resource Center, Chinese Academy of Fishery Science, Beijing 100141, China

Abstract: With the increase of fishery exploitation and environmental pollution, the stocks of Japanese Floun-
der(Paralichthy solivaceus)are becoming significantly reduced. Fish culture and artificial hatching will have to
play a greater role in providing flounder sources. Germplasm degradation within fish culture and the effects of
artificial hatches on the wild group are becoming an increasing concern. Therefore, analysis of the genetic diver-
sity status of the wild flounder group at the DNA level is very important for protection of flounder germplasm
resources. In this study, in order to provide the basic data to correctly evaluate the flounder germplasm resources
and the genetic diversity of the wild group, 18 high level polymorphism microsatellite markers were used to screen
a wild flounder group including 90 samples, captured in 2009 at the Qinhuangdao offshore area, Hebei Province,
China. A total of 161 alleles were detected. Allele number in all 18 loci ranged from 7-11, with an average of 8.9.
Effective allele number ranged from 3.7-8.0, with an average of 5.9. Polymorphism information content ranged
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from 0.69-0.86, with an average of 0.80. The mean Shannon information index was estimated to be 1.9.The
minimum observed heterozygosity was 0.33 and the maximum was 0.64with the mean being 0.64. The minimum
expected heterozygosity was 0.74, the maximum was 0.89 and the mean was 0.84. A total of nine loci were proved
significantly deviated from the Hardy-Weinberg Equilibrium by the y” test (P<0.05). The results indicated that the
offshore flounder population within Qinhuangdao is a valuable germplasm resource, rich in genetic information,
and had an even allele distribution and a relatively high level of genetic diversity. As a measure of protecting the
natural genetic diversity of the flounder population, reducing the impact of released groups on wild groups in an
effective way and improving genetic diversity of the flounder group in the open sea, breeding fries for artificial
hatches using wild flounders as brood-stocks is suggested. Because of the limited resource, brood-stocks in most
hatcheries consisted largely of cultured flounders and a small number of wild flounders. Therefore, periodically
changing spawn brood-stocks and increasing the number of wild brood-stocks will be the first step to increase the
genetic diversity of released flounder groups, thereby reducing the impact of the hatch flounders being releasing to
the open sea on wild flounder groups.

Key words: Paralichthysolivaceus; flounders; microsatellite marker; genetic diversity
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