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Microsatellite analysis of genetic diversity and phylogenetic rela-
tionship of nine species of grouper in genus Epinephelus

DONG Qiu-Fen, LIU Chu-Wu, GUO Yu-Song, LIU Li, WU Yong

Fisheries College, Guangdong Ocean University, Zhanjiang 524025, China

Abstract: Thirteen microsatellite markers of Epinephelus awoara previously discovered by our lab were selected to ana-
lyze the genetic diversity and phylogenetic relationship of nine species of grouper (E. awoara, E. merra, E. fario, E. fascia-
tus, E. lanceolatus, E. akaara, E. septemfasciatus, E. coioides and E. fuscoguttatus) from South China Sea. The results
showed that the number of total alleles of these 13 microsatellite loci was 84 in these fishes, the mean number of alleles
ranged from 2.69 to 5.38, mean polymorphism information content (PIC) ranged from 0.1976 to 0.4267, mean observed
heterozygosity (Ho) from 0.4615 to 0.6239, mean expected heterozygosity (He) from 0.3510 to 0.4754 and mean
Hardy-Weinberg departure value (D) from 0.1097 to 0.2836, respectively. All of these indicated that genetic diversity of the
nine species of grouper was at a medium level. Two NJ dendrograms showed that E. coioides, E. fuscoguttatus and E.
lanceolatus were grouped together, while E. awoara, E. akaara and E. septemfasciatus were in a second group, and E.
merra, E. fasciatus and E. fario were in a third group which had a relatively closed relationship with the second group. The
dendrograms could also support a conclusion that Promicrops lanceolatus (E. lanceolatus) should be included in genus
Epinephelus.
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Table 1 Codes, names, threatened categories and sampling locations of 9 species of grouper
141
Code Species Threatened categories Sampling location
El E. awoara DD, Data Deficient Zhanjiang, Guangdong
E2 E. merra - Zhanjiang, Guangdong
E3 E. fario - Shenzhen, Guangdong
E4 E. fasciatus - Zhanjiang, Guangdong

E. lanceolatus!”! .
B P. lanceolatus!" VU, Vulnerable Sanya, Hainan

E6 E. akaara EN, Endangered Zhanjiang, Guangdong
E7 E. septemfasciatus - Zhanjiang, Guangdong
E8 E. coioides NT, Near Threatened Sanya, Hainan

E9 E. fuscoguttatus NT, Near Threatened Fuzhou, Fujian
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Table 2 Characteristics of 13 pairs of microsatellite primers of 9 species of grouper

MS markers Primer sequences (5% —37) Repeat motif Tm ( ) Allele size range(bp) No. of alleles Accession No.
F: ACTAGTAATATGTTACAT
D10 (CA),G(CA)q 48 185~200 4 DQ914892
R: GCAGGAGTGAAACTTATC
F: CAATCTGTGACACGGAGT
D160 (AC)s 53 250~291 5 DQ914894
R: CTTATTGGGTGTTTGTAG
F: TAGTTCCAGAAAGCAA
D161 (CA)T(CA);s 51 118~180 9 DQ914895
R: CCAGGGGATAATGTCA
F: TCACCTCGTCTACTGTCTT
D260 (CA)4(CG)s 49 212~271 5 DQ914897
R: GTTCATCGTCCAGTTAGG
F: GAGCCTAAAGACCCAAAT
D316 (CA)s 52 219~265 5 DQ914898
R: ATCGAAAACCATCAAACA
F: GAGCCACGACGACTGTTT _
D463-1 (CALAAAC), 53 95124 7 DQ914902
R: GTCTGCACTTACTCTTTCTGTT AT(AC)
F: CGACACTCCCAATCAACT
D463-2 (GT);GA(GT)4 49 189~207 3 DQ914902
R: CGACTCCCTACACTACCAA
F: TTTGGTAGTGTAGGGAGT
D463-3 (CA)sCT(CA) 51 83~91 2 DQ914902
R: TTGGAAAGTTGTAGTCGT
F: ACCGAGATTAACCACAAA
D469 (AC)y; 49 193~220 4 DQ914904
R: TTTCGACGAACCGACATA
F: TAATTGGGGATATGTGAC
D493 (CACAGA)(CA) o 48 92~120 8 DQ914901
R: CATTTCTTCTTGCTTCG
F: TTACTGGCAGCAATGGAC
D496 (CT)3(CA)»CC(TG)s 50 143~230 19 DQ914905
R: GATGTATGACTACGAATGG
F: TGCTGGCTCACTGTTACTC
D545 (CA)x 55 330~369 4 DQ914909

R: CGTCTGCCTCCCATCTAA

F: ACCAGATAACAAGATGCC
D548-1 (TG),AG(TG)s 53 65~90 9 DQ914910
R: GTAAAATGAAATACAGCTCA

3 9 13

Hardy-Weinberg
Table 3 The mean number of alleles, mean polymorphism information content (PIC), mean observed heterozygosity (Ho), mean ex-
pected heterozygosity (He) and mean Hardy-Weinberg departure value (D) of the 13 microsatellites in the 9 species of grouper

) El E2 E3 E4 E5 E6 E7 E8 E9
Species
Mean alleles No. 5.38 431 4.46 4.92 3.85 2.69 3.15 4.77 3.23
PIC Mean PIC 0.3468  0.3691 0.3892 0.4267 0.2690 0.1976 0.2664 0.3896  0.3793
Ho Mean Ho 0.4931 0.5556 0.6239 0.5385 0.5372 0.4615 0.4701 0.5128 0.5898
He Mean He 0.4208 0.4338 0.4754 0.4679 0.4391 0.3510 0.4049 0.4391 0.4728
D Mean D 0.1119 0.2127 0.2836 0.0843 0.2105 0.2427 0.1097 0.1507 0.2328
1
Note: See Table 1 for species codes.
N a2 1 .
24 FHEMRESDH ,
b
D, Ds NJ 3
1 2 2 3 , 1 3

9 3
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Table 4 Nei™ genetic distance (above diagonal) and Nei ® standard genetic distance (below diagonal) between the 9 species of grouper

Species El E2 E3 E4 ES E6 E7 E8 E9
El 0.3529 0.4884 0.3688 0.5188 0.2974 0.4514 0.4413 0.5173
E2 0.4735 0.2857 0.1955 0.5083 0.5325 0.5698 0.6360 0.6429
E3 0.7344 0.3323 0.3828 0.5797 0.6125 0.6031 0.6397 0.6338
E4 0.4361 0.1700 0.5024 0.5835 0.4322 0.5308 0.6908 0.6971
ES 0.7202 0.5617 0.7225 0.6840 0.6507 0.6383 0.2909 0.2968
E6 0.2944 0.6803 0.9657 0.5349 1.0168 0.5763 0.5323 0.5990
E7 0.7461 0.9885 1.0080 0.9296 1.1900 1.0719 0.6391 0.6640
E8 0.6396 0.9849 0.8833 1.0256 0.3582 0.7411 1.3610 0.1557
E9 0.6710 0.9680 0.8659 1.0234 0.3245 0.8554 1.2708 0.2613

: 1
Note: See Table 1 for species codes.
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