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Assessment of Homozygosity in Gynogenetic Diploid
Using Microsatellite Markers in Japanese
Flounder ( Paralichthys olivaceus )
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(1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. Life Science and Technology Institute, Dalian Fisheries University, Dalian 116023, China)

Abstract: Gynogenesis was thought to be a useful method to generate inbred lines in fish. In this study, analysis of
5 — 8 heterozygous loci in Japanese flounder ( Paralichthys olivaceus) was used to measure the increment of homozygosity in
meiogynogenetic diploid (Meiotic-A & Meiotic-B) and mitogynogenetic diploid (Mitotic-A ). The result showed all homozy-
gosity in Mitotic-G1, while a high percentage of heterozygosity in Meiosis-A and Meiosis-B except Polil1TUF. The rate of
heterozygosity in meiogynogenetic progenies at the locus of Poli9TUF, Poli9-8TUF, Polil1TUF, Polil13TUF, Poli23TUF,
Poli30TUF, Poli123TUF and Poli130TUF were 1.000 0, 1.000 0, 0.194 4, 0.9459, 0.861 1, 1.000 0, 0.777 8 and
0.800 0, respectively. The average recombination rate of these eight loci is 0.822 4. The high proportion of heterozygotes
for seven loci demonstrates that it is not a practical method for producing homozygous inbred lines in the gynogenetic fish
produced by retention the second polar body; and treatments of suppressing the first cell division were more promising for
this purpose.
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DNA mi- -80 C DNA
crosatellite DNA markers Zhou et al 2001
1.3 PCR
Du et al 2000 PCR 25 pL 10 x buffer 15
pl Mg?* 25 mmol/L 1 ul.  dNTPs 2 mmol/
L 1pL 10 pmol/L 1 pL
DNA 1 pL.  Tag DNA Promega 1U
Cyprinus carpio dd H,0 30 ~ 50 ng 94
Scophthalmus maximus C 3min 94 C30s 60~64 C30s 72°C
Liu et al 2002 Castro et al 2003 30s 35 72 C 10 min
PE9700  PCR PE 2%
Dicentrarchus labrax Clarias Gel-Pro Analyzer 4.5
gariepinus Galbusera et al 2000 Francescon
et al 2005 1.4
Paralichthys olivaceus 1 DNA
20 2 DNA Crooijmans et
80 al 1997
Yamamoto 1999 2
2.1
Tabata & Gorie 1987 Coimbra et al 2001 20
Mitotic-A  Meiotic-A 8
Meiotic-B 5
Coimbra et al 2003 8
7 1
1
2.2
1.1
Yamamoto 1999
Pagrus major
1 34 c¢cm Tabata 1991
1 min A
B 2 min 8
0~2<C 45 min Meiotic-A  Mitotic-A Meiotic-B
2
A B Meiotic-A ~ Meiotic-B Mitotic-A
A 17 C 1h 1
650 kg/cm? 8
Mitotic-A Poli9TUF Poli9-8TUF
1.2 DNA Poli30TUF 3
15 Polil 1TUF 0.194 4 Poli13TUF

Meiotic-A 18 Meiotic-B 19 Mitotic-A 20

Poli23TUF Poli123TUF  Poli130TUF
0.5 0.9459 0.8611 0.777 8



1
Tab. 1 Sequence of microsatellite primers linkage group and specific annealing temperature

Locus 3 Annealing X GenBank
Primer sequence 5'-3' ! temperature  Linkage group
C
F GATCTGCAGAAACACACACTCA
PolioTUF R GCGAGTTCTTCCTCAAATGC 62 > ABO3T980
Poli9-8TUF F GAGAGACAGAAGGTCGTCAACGGTA 6 15 ABO37989
R ACAAAGACCACGATGCAAAGTGAC
F  ATGAAAACCACCAAGAATCCC
Polil1TUF R CGCCCATTIGCTACTTIGTT 60 17 AB037981
Palil3TUF F  CACCTCCAGGTTCTACAGTCG 60 3 AB037982
R TCCTGCACAGAGGATGAAAA
F  CACAGTGTCACAAAGTGGTGG
Poli23TUF R CGCTGTICTCTCTCATGCTC 60 2 AB037985
Peli30TUF F GAGACAACCCCCCAAGAAAT 60 ) AB037988
R ATCAGGGTATTGTTTTTGCCC
TRy
Poli126TUF F  ATAATCACGAGCTGTGTGCTGAATG & 8 ABO37995
R TCACATGTACAAACACACCACTGGA
F GCGGTGAGGACTTTATTTCTGGACT

Poli130TUF . . 64 1 AB037996
GTGGTACTGCAGAAAAGCGACTGTT

=]

'F Forward primer R Reverse primer

2 8
Tab. 2 Genotypes at 8 loci in gynogenetic diploid and heterozygotes proportion of meiosisgynogenetic diploid

Gynogenetic diploid genotype

Locus Family Maternal genotype HT
11 12 22

Poli9TUF Mitotic-A 190/220 0.600 0 0.000 0 0.400 0 1.000 0
Meiotic-A 190/220 0.000 0 1.000 0 0.000 0

Poli9-8TUF Mitotic-A 152/162 1.000 0 0.000 0 0.000 0 1.000 0
Meiotic-A 152/162 0.000 0 1.000 0 0.000 0
Meiotic-B 143/164 0.000 0 1.000 0 0.000 0

Polil1TUF Mitotic-A 134/156 0.450 0 0.000 0 0.550 0 0.194 4
Meiotic-A 134/156 0.764 7 0.2353 0.000 0
Meiotic-B 109/171 0.368 4 0.1579 0.473 7

Poli13TUF Mitotic-A 1457205 0.650 0 0.000 0 0.3500 0.9459
Meiotic-A 145,205 0.000 0 1.000 0 0.000 0
Meiotic-B 164,207 0.052 6 0.894 7 0.052 6

Poli23TUF Mitotic-A 121/179 0.450 0 0.000 0 0.5500 0.861 1
Meiotic-A 121/179 0.058 8 0.941 2 0.000 0
Meiotic-B 107/148 0.1053 0.882 4 0.1053

Poli30TUF Mitotic-A 123/138 0.550 0 0.000 0 0.450 0 1.000 0
Meiotic-A 123/138 0.000 0 1.000 0 0.000 0

Poli123TUF Mitotic-A 131/183 0.600 0 0.000 0 0.400 0 0.777 8
Meiotic-A 131/183 0.1111 0.777 8 0.1111

Poli130TUF Mitotic-A 147/171 0.400 0 0.000 0 0.600 0 0.800 0
Meiotic-A 147/171 0.2353 0.764 7 0.000 0
Meiotic-B 132/163 0.166 7 0.8333 0.000 0

+

T Heterozygotes proportion of meiosisgynogenetic diploid .
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Fig. 1 Electrophoresis pattern of PCR product of partial individuals in Mitotic-A and Meiotic-A amplified with microsatellite
primer Polil130TUF
MW Molecular weight M Mother  1-10 Mitotic-A 11 -20 Meiotic-A.
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66.7%
8 0.822
Purdom 1969 66.7%
Thorgaard et al 1983
Plecoglossus al- Thorgaard et al 1983
tivelis  Gpi-1 100%  Taniguchi et al
1987 Oncorhynchus mykiss 9 Francescon et al 2005
55% Thorgaard et al 1983
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35% Nagy & Csanyi 1982 2n =48 48
Ldh-C  Cat 52.6% Liu et al
29.8% Xu et al 2002 1995
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71% Galbusera et al 2000 6 2n =48 46st+ 2sm/st Francescon
40% 94 % et al 2005 2n =60 40m + 4sm +
Francescon et al 2005 2st + 14t 2n =100 22m + 34sm +
8 22t
0.822 Ldh-C  Cat
Xu et al 2002
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