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

 Locus
5 -3

Primer sequence 5 -3 Repeat motif
/  

Annealing temperature
GenBank

assession No.

CFMSP007 F CTGACAACCTGGTCAAAC CA 8 50 AY682116

R GCGTTATCACAAGGAGAC

CFMSP075 F GAGAAAGACTTCGTTCGTCG AC 10CT 54 DQ022568

R GGGACTTTCGTTTGGTACAGC AC 6

CFMSM009 F GTAGTCACATGATGACATAGAG AG 4G AG 5 56 DQ104704

R CACAACTCCGTCAATCATTCTC ... AC 5

CFMSM014 F CATCTGATATGGCAGCTGATAC AG 10... AG 4 60 DQ104705

R GAACTAACGAGGAGACAACTG

CFMSM020 F CAAAGGCATTTGTAGGAAGGC CAC 11 62 DQ104709

R ACGGCACTTCGTTGATTAAC

1

1.1
2006

5
8

30 min 8
1 8

1

8 50 s
800 W/cm2 3

1 2
35~40 min 60 g/mL 6-DMAP 6-

15 min
3 65~70 min

60 g/mL 6-DMAP 20 min

1.2

80 
31 h

4 8

2 A

Meiotic-A
Mitotic-A B

Mei-
otic-B Mitotic-B

TE
10 µL

0.2 mL PCR
PCR  A

B 30
40 DNA

 PCR 
1.3 DNA

DNA
DNA 9

1.3 PCR
5 PCR
Zhan 10 5

GenBank 1
Master cycler grandient 5331 PCR

Eppendorf 1.5
6

300V
Gel-Pro Analyzer 4.5
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1  CFMSP009 a CFMSP014 b

M P 1~4 5~10 11~16

.

 Fig.1 a  and CFMSP014 b primer pairs in Chlamys farreri control prog-

eny meiogynogenetic progeny and mitogynogenetic progeny

M Female. P Male. 1 4 Normal diploids. 5 10 Meiogynogenetic diploids. 11 16 Mitogynogenetic diploids.

1.4
SSR

DNA
DNA

2 DNA 11

- Recombi-
nation rate R 12

-

R= 100%

2

2.1
PCR 5

CFMSP009 CFM-
SP014 1 A B 5

8

2

A 5
300 200

66.7% B 300
211

70.3% 2 68.5
2.2

5 A
B A B 5

2
2.3

Mitotic-A Mitotic-B

2 3
5

Meiotic-A 5
2 Meiotic-B  CF 

MSM020 4
CFMSP020 0.750 0

CFMSP007 CFMSP075 CFMSM009 CF 
MSM014 0.5 0.340 0
0.361 1 0.488 4 0.475 0 5

0.4829 4
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2
Tab.2 Genotypic proportions in Chlamys farreri gynogenetic and control progeny at microsatellite loci

Family and locus Parental genotypes Genotypes of 
control progeny

Genotypes of  
meiogynogenetic progeny

Genotypes of 
mitogynogenetic progeny

A
CFMSP007 203/211 203/203 8 203/203 10 203/203 8

203/208 203/208 10 211/211 12 211/211 13
211/203 10 203/211 8 203/208 4
 211/208 12 203/211 5

CFMSP075 125/153 125/128 6 125/125 4 125/125 11
128/163 125/163 11 153/153 5 153/153 12

153/128 14 125/153 6 125/128 4
153/163 7  125/163 10 153/163 3

153/128 5
CFMSP009 142/150 142/145 19 142/142 3 142/142 10

145/145 150/145 21 150/150 9 150/150 13
142/150 5 142/145 5
142/145 7 150/145 2
150/145 6  

CFMSP014 229/251 229/194 10 229/229 7 229/229 10
 194/220 229/220 7 251/251 5 251/251 5

251/194 12 229/251 8 229/194 6
251/220 11 229/194 6 251/220 4

251/194 4 229/220 5
CFMSM020 161/163 161/185 12 161/161 5 161/161 8

185/187 161/187 6 163/163 4 163/163 12
163/185 12 161/163 7 161/187 4
163/187 10 161/185 8 161/185 6

163/187 6
B

CFMSP007 197/211 197/183 9 197/197 5 197/197 9
183/203 197/203 13 211/211 6 211/211 10

 211/183 10 197/211 9 197/203 3
 211/203 8 211/203 10 197/183 2

211/203 6
CFMSP075 155/164 155/128 15 155/155 6 155/155 9

128/177 155/177 8 164/164 8 164/164 11
164/128 5 155/164 7 155/177 2
164/177 12 155/128 8 155/128 5

155/177 1 164/128 1
164/177 2

CFMSP009 127/155 127/143 23 127/127 5 127/127 12
143/143 155/143 17 155/155 9 155/155 11

127/155 12 155/143 4
127/143 4 127/143 3

CFMSP014 210/236 210/199 14 210/210 5 210/210 12
199/222 210/222 8 263/236 4 263/236 9

236/199 12 210/236 11 210/222 1
236/222 6 210/199 4 210/199 3

236/222 6 236/222 5
CFMSM020 172/178 169/178 23 172/172 8 172/172 12

169/169 172/169 17 178/178 6 178/178 9
172/178 6 172/169 5
172/169 7 178/169 4
178/169 3 

.
Note Genotypes of normal fertilized eggs in gynogenetic groups were marked in bold.
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 2 CFMSP075 Mitotic-A Meiotic-A a  Mitotic-B Meiotic-B b

MW M 1-10 A B 11-20 A B.

Fig. 2 Meiotic-A a  and Mitotic-B Meiotic-B b

microsatellite primer CFMSP075

MW Molecular weight M Mother 1-10 Mitotic-A Mitotic-B 11-20 Meiotic-A Meiotic-B.

3 5
Tab. 3 Genotypes and heterozygotes proportion at 5 loci in mitogynogenetic diploid 

Locus Family
Maternal genotype

Gynogenetic diploid genotype
RAA AB BB

CFMSP007 Mitotic-A 203/211 0.533 3 0.000 0 0.466 7 0

Mitotic-B 197/211 0.400 0 0.000 0 0.600 0

CFMSP075 Mitotic-A 125/153 0.500 0 0.000 0 0.500 0 0

Mitotic-B 155/164 1.000 0 0.000 0 0.000 0

CFMSM009 Mitotic-A 142/150 0.666 7 0.000 0 0.333 3 0

Mitotic-B 127/155 0.555 6 0.000 0 0.444 4

CFMSM014 Mitotic-A 229/251 0.571 4 0.000 0 0.428 6 0

Mitotic-B 210/236 0.000 0 0.000 0 1.000 0

CFMSM020 Mitotic-A 161/163 0.428 6 0.000 0 0.571 4 0

Mitotic-B 172/178 0.545 5 0.000 0 0.454 5

AA BB AB .
Note AA and BB indicate homozygous genotypes AB indicates heterozygous genotypes.
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3

13

 DNA 
Li 3  

5 

5 Mitotic-A Mei-
otic-A Mitotic-B Meiotic-B

 
DNA 68.5%

Guo 14

74 Li 3 8
72 Li 4

9

22
5 0.482 9

6 Purdom 15

66.7%
5 0.482 9

66.7%

100
7 8

0.822 4 Taniguchi 16

4 5
Tab.4 Ggenotypes and heterozygotes proportion at 5 loci in meiogynogenetic diploid

Locus
 

Family Maternal genotype

Gynogenetic diploid genotype

RAA AB BB

CFMSP007 Meiotic-A 203/211 0.333 3 0.266 7 0.400 0 0.340 0
Meiotic-B 197/211 0.250 0 0.450 0 0.300 0

CFMSP075 Meiotic-A 125/153 0.266 7 0.400 0 0.333 3 0.361 1
Meiotic-B 155/164 0.285 7 0.333 3 0.381 0

CFMSM009 Meiotic-A 142/150 0.176 5 0.529 4 0.294 1 0.488 4
Meiotic-B 127/155 0.192 3 0.461 5 0.346 2

CFMSM014 Meiotic-A 229/251 0.350 0 0.400 0 0.250 0 0.475 0
Meiotic-B 210/236 0.250 0 0.550 0 0.200 0

CFMSM020 Meiotic-A 161/163 0.312 5 0.437 5 0.250 0 0.750 0
Meiotic-B 172/178 0.000 0 1.000 0 0.000 0

AA BB AB .
Note AA and BB indicate homozygous genotypes AB indicates heterozygous genotypes.
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5 0.482 9

100%
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Assessment of homozygosity in gynogenetic diploid using microsatellite markers 
in scallop Chlamys farreri

YANG Feng-ying1 2 YANG Ai-guo1 LIU Zhi-hong1 ZHOU Li-qing1

1.Key Laboratory for Sustainable Utilization of Marine Fisheries Resources Yellow Sea Fisheries Research Institute Chinese 
Academy of Fishery Sciences Qingdao 266071 China 2. Collage of Animal Science and Technology Liaoning Medical Univer-
sity Jinzhou 121001 China

Abstract
to the gynogenetic offspring genome to estimate the M-C recombination rate and to analyze the homozygous ra-
tio in the induced gynogenetic diploids. In this study gynogenetic diploid Chlamys farreri were induced by inhib-

UV irradiated sperm. Five SSR heterozygous loci in Chlamys farreri were used to identify the homozygosity of 30 
larvae in the gynogenetic families A and B 40 larvae in their control groups and their parents. Electrophoretic pat-

 indi-
cated they were derived from normal fertilization. 6-DMAP treatment produced 68.5  gynogenetic diploids. All 
homozygosity in Mitotic-A and Mitotic-B had a high percentage of heterozygosity in Meiosis-A and Meiosis-B. 
The rate of heterozygosity in meiogynogenetic progenies at the loci of CFMSP007 CFMSP075 CFMSM009
CFMSM014 and CFMSM020 were 0.340 0 0.361 1 0.488 4 0.475 0 and 0.750 0 respectively. The average het-
erozygous rate of the 5 loci was 0.482 9. The high proportion of heterozygosity for the 5 loci demonstrates that it 
is not a practical method for producing homozygous inbred lines in the gynogenetic scallop produced by retention 
of the second polar body -
pose. In addition
codominant and highly polymorphic nature. Journal of Fishery Sciences of China 2008 15 1 55 62
Key words Chlamys farreri gynogenesis microsatellite homozygosity
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