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 1

Tab.1 Names abbreviations and E. C. numbers of 
enzymes used in tissue speci city analysis 

of Coelomactra antiquata

Enzyme Abbr. E. C. No.

Aspartate aminotransferase
AAT 2.6.1.1

Acid phosphatase
ACP 3.1.3.2

Alcohol dehydrogenase
ADH 1.1.1.1

Alkaline phosphatase
AKP 3.1.3.1

 
Adenylate kinase

AK 2.7.4.3

 
Catalase

CAT 1.11.1.6

I
NADH Diaphorase

DIA 1.6.99.2

 Esterase
EST 3.1.1.1

 Glutamic dehydrogenase
GDH 1.4.1.2

 
Glucose-phosphate isomerase

GPI 5.3.1.9

 Isocitrate dehydrogenase
IDH 1.1.1.42

 Lactate dehydrogenase
LDH 1.1.1.27

 Malate dehydrogenase
MDH 1.1.1.37

 Malic enzyme
ME 1.1.1.40

 
Phosphoglucomutase

PGM 5.4.2.2

 
Sorbitol dehydrogenase

SDH 1.1.1.14

 
Superoxide dismutase

SOD 1.15.1.1

 Xanthine dehydrogenase
XDH 1.1.1.204

1.2.3 GENEPOP 3.4 7

Ho He

Hardy-Weinberg

FSTAT 2.9.3 8 Na

2

2.1
5 18

CAT GDH LDH 3 5
AAT ACP AKP ME 4

11
2 6

ADH DIA EST IDH SDH XDH
AK

GPI MDH PGM 5

SOD
5

 2 11 5
Tab.2 Expression of 11 enzymes in ve tissues or 

organs in Coelomactra antiquata

Enzyme

 Tissue

 
Adductor 
muscle

  
Gill Mantle

Digestive 
gland

 
Foot 

muscle

ADH +*

AK +* + +

DIA +++*

EST +++*

GPI +++* + ++ + +++

IDH +*

MDH ++* + + + ++

PGM ++* + + + ++

SDH +++*

SOD + + + ++* +

XDH +*

+++ ++ +
* .

Note +++ represent strong enzyme expression ++
moderate + weak no reaction * tissue seleced.

2.2

11
11 17 ADH

EST-1 MDH-1 PGM SOD-1 XDH 6
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35.3% 1
Ho He

0.360 0.519 Na

4.40 3 FIS SOD-1 XDH
Hardy-Weinberg P<0.05 3

1  6 ADH EST-1

MDH-1 PGM SOD-1 XDH 1-10

Fig. 1  Electrophoresis patterns of the six enzymes in 

Coelomactra antiquata. ADH EST-1 MDH-1

PGM SOD-1 and XDH were polymorphic loci 1-10 

represent different individuals

3 6
Na He

He FIS

Tab.3 Allozyme allele frequencies mean allele number 
Na observed heterzygosities Ho expected heterzygosities 
He  and Wright s xation index FIS  at 6 allozyme loci 

for Jimo population of Coelomactra antiquata

Locus
 

Allele nos.

 
Allele 

frenquency
 

n FIS

ADH 90 0.033 30 0.026
100 0.367 
110 0.600 

EST-1 80 0.107 28 0.200 
90 0.321 

100 0.339 
110 0.125 
120 0.107 

MDH-1 90 0.032 31 0.008
100 0.581 
110 0.387 

PGM 80 0.048 31 0.184
90 0.177 

100 0.387 
110 0.242 
120 0.145 

SOD-1 90 0.355 31 0.550
100 0.468 
110 0.161 
120 0.016 

XDH 95 0.258 31 1.000
100 0.645 
105 0.097 

Na 4.40 
Ho 0.360 
He 0.519

Hardy-Weinberg P<0.05
Significant departures from Hardy-Weinberg equilibria 

P<0.05

3

5
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Pinctada martensii 9 10  Tegillarca 
granosa 11 3 Sinonov acula 
constricta Solen gracilis Solen 
strictus 12 Pteria penguin 13

EST

EST

11

1

3

35.3% 38.46%~48.15% 14

 Mya arenaria 33% 15

Crassostrea gigas 47.1%~85.7% 16

Na 4.40
He 0.519

1.27~4.00
0.088~0.030 17 FIS 0

Hardy-Weinberg
FIS SOD-1 XDH

Hardy-Weinberg FIS

Wahlund effect 18
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Allozyme tissue-specificities patterns and polymorphisms of xishishe clam
Coelomactra antiquata

KONG Ling-feng LI Qi
The Key Laboratory of Mariculture of the Ministry of Education Ocean University of China Qingdao 266003 China

Abstract Vertical polyacrylamide gel electrophoresis was employed to investigate the tissue-specificities of 
allozyme and screen the polymorphic loci in the natural populations of xishishe clam Coelomactra antiquata in 
Jimo Shandong Province. Eighiteen enzyme systems were screened preliminarily in 5 tissues induding adductor 
muscle gill mantle digestive gland and foot muscle. The results showed that the screened enzymes displayed 
remarkable tissue-speci cities and 11 enzyme systems ADH AK DIA EST IDH GPI MDH PGM SDH
SOD and XDH  from the muscle or digestive gland could be reliably scored. Eleven enzymes systems were 
encoded by 17 loci and 6 of them revealed polymorphism among the tested 31 individuals i.e. ADH EST-1
MDH-1 PGM SOD-1 and XDH. The proportion of polymorphic loci was 35.3%. The average observed and 
expected heterozygosities were 0.360 and 0.519 respectively and the mean allele number Na  was 4.40. These 
six allozyme marker loci would be useful for the assessment of genetic variation and population structure of this 
species. Journal of Fishery Sciences of China 2008 15 1 178 182
Key words Coelomactra antiquata polyacrylamide gel electrophoresis allozyme tissue-specificity
polymorphism
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