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1.2 DNA
DNA

3 9 /
DNA 1%

DNA 100 ng/ L
1.3 AFLP

AFLP Vos 10

PCR Eppendorf PCR
EcoR I  Mse I 1

E00-A M00-C 2 3
AFLP

1.3.1 DNA  EcoR I/Mse 
I 10 L DNA
1 L 100 ng Mse I 0.5 L 1 500 U EcoR I 
0.25 L 5 000 U 10 Buffer Tango 2 L ddH2O

37 3 h 65  3 h

1.3.2 EcoR I/Mse 

I  2  10 L
 EcoR I 5 pmol Mse I

50 pmol T4 DNA 0.2 L 10 buffer 
2 L 22 6 h
1.3.3 1

2 20 L
2 L E00 M00 6 pmol Ex Taq 0.08 L 10

PCR buffer 2 L  dNTP 1.6 L ddH2O
94  2 min 94 30 s

56 30 s 72   1 min 30  
1.3.4 PCR

3 10
10 L

2.5 L EcoR 1 pmol Mse
3 pmol  dNTP 0.8 L 10 PCR buffer 

1 L Ex Taq 0.05 L ddH2O PCR
 94 2 min PCR 13

94 30 s  65  30 s
0.7  72  1 min 94  

30 s 56  30 s  72  1 min 24

1

1.1
2

3
4~7 cm

2
1 

1

F1

1~3
5 30

75% DNA

1 5
Tab. 1 Five populations of Meretrix meretrix used in the study

Population Abbreviation Nature Number sampled Location  Sampling time

 
Wild population from Liaoning Dawa

LDYS
Wild

30
Liaodong Gulf 

 2006 07

 
 Cultured population from Liaoning Panshan

LPYZ
 

Cultured
30

North Yellow Sea 
 2006 07

  
Wild population from  Liaoning Zhuanghe

LZYS
Wild

30
North Yellow Sea

2005 11

 
Cultured population from Liaoning Zhuanghe

LZYZ
Cultured

30
North Yellow Sea

2005 07

 
Wild population from Shandong Dongying

SDYS
Wild

30
Estuary of Yellow River

2005 10
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1.4
Cross Checker version 2.9 11

1
0 . 0 1

POPGENE1.32 Shannon 
I Nei s H

GST Nei s 12 D
Arlequin 2.000 AMOVA

FST
 13

 PHYLIP 3.62 14 Neighbor  UPGMA 

2

2.1 AFLP
7 E39M48 E33M55

E38M55  E35M60  E38M58 E42M61 E35M61
5 364 E39M48

56 E33M55 54 E35M60 48

E38M58 46 E42M61 44 E35M61
62 359 5

99.63% 5
 84.39%~87.64% 1 

E39M48  
2.2

5 Shannon
3 5

LDYS SDYS
87.64% 87.01%

LPYZ 84.39%
0.276 8

0.263 4 3 
0.230 1~0.254 8 Shannon

LZYS 0.424 8
0.536 0 0.404 2 0.480 0

0.361 7 0.449 3
0.382 3 0.384 9

1.3.5 PCR  
19 1 V V

40% 1 TBE 4.5%
60 mL 420 L 10% 60 L 

TEMED 4.5%
Hoefer SQ3 Sequencer 60 W

1.5 h 10%
30 min 3
2 min 30 min 2 L ddH2O+ 
2 g +3 mL 35%
5 s 2 L

2 h 5 min 3 mL 37%
0.4 mL 10 mg/mL

10% 3~5 min

UVP BioImaging Systems

96
7

E39M48 E00-AAC M00-CAC  
E33M55 E00-AAG M00-CGA  E38M55 E00-
ACT M00-CGA  E35M60 E00-ACA M00-CTC  
E38M58 E00-ACT M00-CGT E42M61 E00-
AGT M00-CTG E35M61 E00-ACA M00-CTG  

5 AFLP

2 AFLP
Tab. 2 Adaptor and primer sequences used for AFLP analysis

Endonucleases Adaptor sequence
  E00-NNN M00-NNN

Primer sequence E00-NNN and M00-NNN

EcoR I
5 -CTCGTAGACTGCGTACC-3
3 -CTGACGCATGGTTAA-5

5 -GACTGCGTACCAATTC NNN-3

Mse I
5 -GACGATGAGTCCTGAG-3
3 -TACTCAGGACTCAT-5

5 -GATGAGTCCTGAGTAA NNN-3

E00 5 -GACTGCGTACCAATTC-3   M00 5 -GATGAGTCCTGAGTAA-3  N
Note E00 5 -GACTGCGTACCAATTC-3   M00 5 -GATGAGTCCTGAGTAA-3  N Selective bases
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1 E39M48 AFLP

LDYS LPYZ LZYS LZYZ SDYS .

Fig.1 AFLP results of primer pair E39M48

LDYS wild population from Liaoning Dawa LPYZ cultured population from Liaoning Panshan LZYS wild population from Liaoning Zhuanghe
LZYZ cultured population from Liaoning Zhuanghe SDYS wild population from Shandong Dongying.

0.378 4 0.259 2
Shannon

Shannon

5

5
3 4 5
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3
D 0.131 5~0.160 9

GST 0.075 5~0.082 9
0.039 4~0.060 4

0.040 2~0.055 9

3 5
Tab. 3 Genetic construction of 5 populations of Meretrix meretrix 

Population 
 /%

 P  H
 Shannon

 I  D

  LDYS 87.646 5 0.276 8 0.424 8 0.536 0

  LPYZ 84.394 5 0.230 1 0.361 7 0.449 3

  LZYS 85.536 1 0.254 8 0.382 3 0.384 9

  LZYZ 85.240 1 0.240 7 0.378 4 0.259 2

  SDYS 87.011 2 0.263 4 0.404 2 0.480 0

4 5 GST D
Tab.4 Gene differentiation (GST ) and genetic distance (D) among five populations

Population LDYS LPYZ LZYS LZYZ SDYS

 LDYS **** 0.042 0 0.082 9 0.040 7 0.054 1

 LPYZ 0.057 3 **** 0.079 0 0.050 7 0.040 2

 LZYS 0.160 9 0.131 5 **** 0.075 6 0.075 5

 LZYZ 0. 039 4 0.054 0 0.140 2 **** 0.055 9

 SDYS 0.060 4 0.047 8 0.058 0 0.135 3 ****

GST D
Note Values above diagonal are gene differentiation GST below diagonal are genetic distance D

AMOVA 5
5

7 AFLP
FST 0.596

5.96% 94.04%

2.3
5 UPGMA 2

5 150
UPGMA NJ

 2 5 UPGMA
LDYS

LPYZ LZYS LZYZ
SDYS .

Fig. 2  Dendrogram of five Meretrix meretrix populations by 

UPGMA method based Nei's genetic distance

Note Numbers on the nodes are bootstrap values.Scale line is genetic 
distance.LDYS wild population from Liaoning Dawa LPYZ
cultured population from Liaoning Panshan LZYS wild population 
from Liaoning Zhuanghe LZYZ cultured population from Liaoning 
Zhuanghe SDYS wild population from Shandong Dongying.
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3

3.1

RAPD
4

3 RAPD
3

0.169 0.117 0.108
0.222 0.209 0.316 5 RAPD

4
0.177 3~0.203 9 81.35%~90.63%

6 ISSR

80.7% 68.4%
0.310 5 0.090 0 0.265 8 

0.044 0
AFLP

AFLP
0.361 7~0.424 8 RAPD

0.177 3~0.203 9 5

AFLP RAPD
15 AFLP 5

Pinctada martensii
1

265
73.58%~79.25% Nei s

0.252 2~0.281 7 Shannon
0.381 4~0.420 4

Nei s 0.230 1~0.276 8
Shannon 0.3617~0.4248

3.2
AFLP

7
AFLP 5

AFLP
150

UPGMA
NJ

150

3

3 16

17

908

1  . 

J . 1998 05 34 36.

2  . J . 

1999 05 40 42.

3  . 

J . 2001 20 4 42 43. 

4  . 

RAPD J . 2003 25 5 97 102.

5  . 

J . 2002 26 5 5 8.

6  . Meretrix meretrix
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AFLP analysis of cultured and wild hard clam Meretrix meretrix populations
HE Chong-bo1 CONG Lin-lin2 GE Long-li3 LIU Wei-dong1 ZHOU Zun-chun1 GAO Xiang-gang1

1.Liaoning Ocean and Fisheries Science Research Institute Liaoning Key Laboratory of Marine Fishery Molecular Biology Dalian 
116023 China  2. College of Life Science Liaoning Normal University Dalian 116029 China 3.College of Life Science and 
Technology Dalian Fisheries University Dalian 116023 China

Abstract Genetic diversity of five hard clam Meretrix meretrix  populations was conducted using amplified 
fragment length polymorphism AFLP  in this study. The five populations included 3 wild ones from Liaoning 
Dawa LDYS Liaoning Zhuanghe LZYS  and Shandong Dongying SDYS and 2 cultured ones from Liaoning 
Zhuanghe LZYZ  and Liangning Panshan LPYZ . Total of 364 reproducible bands amplified with 7 AFLP 
primer combinations were obtained from 150 individuals. The percentage of polymorphic loci ranged from 
84.394 5% to 87.646 5% within the five populations and the overall polymorphic loci percentage of the five 
populations was 98.630 0%. The Nei s gene diversity H of the five populations were 0.230 1~0.263 4. The 
Shannon diversity indices I  were 0.361 7~0.424 8 the genetic distances D  were 0.259 2~0.536 0 among 
populations and 0.259 2~0.536 0 within populations. The percentage of polymorphic loci P Shannon diversity 
indice genetic distance for the population LDYS and SDYS were higher than those of the population LPYZ and 
LZYZ while the genetic diversity of population LZYS was at middle level. AMOVA analysis indicated that 5.96% 
of variance was among populations and 94.04% of variance was within populations. Average FST value overall 
loci was 0.117 0. The five populations were clustered into three major clades through UPGMA method based on 
genetic distance. Populations of LDYS and LZYZ were clustered into one clade. LPYZ and SDYS were clustered 
into the second clade Population LZYS was not clustered into any clade. Although the five populations were 
grouped into three clusters by whole population all the 150 individuals from five populations were clustered with 
each other through UPGMA method based on their genetic distances. The analysis result of population pairwise 
gene differentiation GST  showed that great gene flow existed among populations and the genetic diversity 
between populations was at quite lower levels. The information may be beneficial to future broodstock selection 
and defining conservation management for the different populations of Meretrix meretrix. Journal of Fishery 
Sciences of China 2008 15 2 215 221
Key words Meretrix meretrix AFLP genetic diversity
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