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1  23DNA

1
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GenBank
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A 1 2 3

1 PCR

M PCR Markers A M13
+/M13- B M13

+/

CA 15 C CA 15/ M13 .

Fig.1  PCR screening clones containing microsatellites in E. 

awoara

M molecular size marker DL1543 Lane A The products 

of clones by M13
+/ M13

- Lane B The products of clones by 

M13
+/ CA 15 Lane C The products of clones by CA 15/ M13 .

2.2
33 PCR 5

28 96
CA/GT n 55 57.2%

AG n 12 12.5% AT n 8 8.3%
CG n GTC n GACA n TTTTTTTA n

8~25
60% Weber 18

perfect
40 41.7% imperfect 29

30.2% compound perfect 7
7.3% compound imperfect 20

20.8% GenBank
DQ914892- 

DQ914916 1
GenBank 2

1
Tab.1 Partial microsatellites repeat motifs and relevant primers of E. awoara

Clone No. Core repeat sequence Repeat type Accession no. Forward primer sequences Reverse primer sequences
Tm

D161 CA 4T CA 15 Imperfect DQ914895 TAGTTCCAGAAAGCAA CCAGGGGATAATGTCA 51

D255 GACA 6 CA 20
Compound 
Perfect

DQ914896 ATTGTGAGCGGATA TTTTGCATAAGTGC 50

D260 CA 14 CG 5
Compound 
Perfect

DQ914897 TCACCTCGTCTACTGTCTT GTTCATCGTCCAGTTAGG 49

D316 CA 8 Perfect DQ914898 GAGCCTAAAGACCCAAAT ATCGAAAACCATCAAACA 52

D463-1 CA 3AA AC 2AT AC
Compound 
Imperfect

DQ914902 GAGCCACGACGACTGTTT GTCTGCACTTACTCTTTCTGTT 53

D469 AC 27 Perfect DQ914904 ACCGAGATTAACCACAAA TTTCGACGAACCGACATA 49

D496 CT 3 CA 24CC TG 3
Compound 
Imperfect

DQ914905 TTACTGGCAGCAATGGAC GATGTATGACTACGAATGG 50

D504 CA 17 Perfect DQ914907 TGAGACCAAACCAACCTT TCTTCGGAACGGACATAC 55

D545 CA 20 Perfect DQ914909 TGCTGGCTCACTGTTACTC CGTCTGCCTCCCATCTAA 55

D548-1 TG 2AG TG 5 Imperfect DQ914910 ACCAGATAACAAGATGCC GTAAAATGAAATACAGCTCA 53

D568-2 CA 5 Perfect DQ914911 ACGGGTACGTTTATGTGA ACGGGTACGTTTATGTGA 55

D629 AC 10 Perfect DQ914912 CACGATGCGATTTAGTCA GTGAAACAGGCGTAATA 45

D762 CA 7C CA 9 Imperfect DQ914915 CGGGCATGTTGAAATT CAGAACGGCGAGGAAA 55
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13 Ho

2 13
48 2~3 65~369 bp

Ho 0.111 1~1.000 0
D496 D504 Ho 1

He)  0.149 1 0.891 8
D504 D548-1 D629 Ho

He

Ho He

0.598 2 0.507 8 13
PIC 0.472 2

D469 0.140 1 D496 0.864 4
D161 D463-1 D496 D504 D548-1 D568-2

D762 D255 D260
D545 D629 D316 D469

Hardy-Weinberg D
0.618 1 0.732 5

0.150 3 D161 D255 D316
D496 D504 D545 D548-1 D629

D504 Hardy-Weinberg
0.732 5 D260 D762

3  

3.1 DNA
PCR

13 PCR

PCR
2 PCR

2 GT n

Fig.2 Typical GT n repeat sequence in E. awoara genomic microsatellite

2.3
28

13 1  

2.4
PCR 28

26 13
3

3 D496 19

M PBR322/Msp I DNA Markers 1~19 .

Fig. 3 Ampli ed alleles of microsatellite D496 in 19 individuals of E. awoara 

M PBR322/Msp I DNA Markers 1 19 individual numbers.
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CA/GT n
1 19  CA 15

PCR 900 CA/GT n

28
30 1

800 bp
2.5 kb 1

96 CA/GT n 55
57.2% CA/GT n

perfect 41.7%
Xiphophorus helleri 19 Cyprinus carpio 20

60% 8~25 El-
legren 21

30
3.2

22-25

Satyendra
8

96 13

13
Satyendra

3~6 0.291~0.958 0.348~0.716

stutter bands
1 2 17 18 4

Murra 26

DNA
27

PCR

2 13
Hardy-Weinberg

Tab.2 Number of alleles allele size range observed heterozygosity Ho expected heterozygosity He polymorphism informa-
tion content PIC Hardy-Weinberg departure value D  and heterozygosity at the 13 microsatellites loci assessed in E. awoara

Microsatellite marker No. of alleles
bp

Allele size range Ho He PIC D

D161 3 118 160 0.894 7 0.630 1 0.580 2   0.419 9
D255 2 215 230 0.333 3 0.284 3 0.258 5   0.172 4
D260 2 212 240 0.111 1 0.290 9 0.258 5 0.618 1
D316 2 215 241 0.263 2 0.233 9 0.215 5   0.125 3

D463-1 5 95 124 0.588 2 0.562 5 0.531 9   0.045 7
D469 2 200 218 0.157 9 0.149 1 0.140 1   0.059 0
D496 11 159 215 1.000 0 0.891 8 0.864 4   0.121 3
D504 3 237 283 1.000 0 0.577 2 0.527 0   0.732 5
D545 2 338 369 0.421 1 0.339 2 0.304 8   0.241 5

D548-1 7 65 86 0.944 4 0.799 0 0.765 7   0.182 0
D568-2 4 249 271 0.764 7 0.720 6 0.676 7   0.061 2
D629 2 207 229 0.631 6 0.438 6 0.385 4   0.440 0
D762 3 119 139 0.666 7 0.686 3 0.629 6 0.028 6

Mean 3.69 0.598 2 0.507 8 0.472 2   0.150 3
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Isolation and population genetic diversity analysis of microsatellite DNA 
markers in yellow grouper Epinephelus awoara

LIU Li LIU Chu-wu GUO Yu-song DONG Qiu-fen XU Tianjun
Fisheries College Guangdong Ocean University Zhanjiang 524025 China

Abstract The microsatellites of E. awoara were isolated and the genetic diversity were analysed in this study. 
Firstly a library of partial small size fractionated genomic DNA was constructed with the E. awoara from South 
China Sea. 96 microsatellites in 28 recombinant positive clones were obtained through PCR screening the library 
with M13 universal primers and simple tandem repeats primer CA 15. Among these microsatellites there were 39 
perfect ones 40.6% 30 imperfect ones 31.3% 7 compound perfect ones 7.3%  and 20 compound imperfect 
ones 20.8% . The results indicated that microsatellite sequences characterized by CA/GT n were abundant in 
genomic DNA of E. awoara. Among the 28 pairs of primers which were designed to analyze genomic DNA of E. 
awoara 26 pairs could be am-

and 13 microsatellite markers were assessed genetic diversity for 19 individuals. As a 
consequence the data showed that the average observed heterozygosity Ho  was 0.598 2 average expected het-
erozygosity He  was 0.508 0 average polymorphism information content PIC  was 0.472 2 and average Hardy-
Weinberg departure value D
of E. awoara in South China Sea was rich Journal 
of Fishery Sciences of China 2008 15 1 22 29
Key words Epinephelus awoara genomic library PCR microsatellite genetic diversity
Corresponding author DONG Qiu-fen. E-mail sbdnw@163.com
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