30 5 Vol.30 No.5
2006 10 JOURNAL OF FISHERIES OF CHINA Oct. 2006

1000 - 0615 2006 05 - 0707 - 06

DNA  RFLP

524025

DNA
S 917 A

Genetic diversity of the five species of Epinephelus spp.

YANG Shao-wen LIU Chu-wu
Fisheries College  Guangdong Ocean University Zhanjiang 524025 China

Abstract In this paper genetic diversity of intraspecies and genetic relationship of interspecies in Epinephelus spp. E. merra E.
fario E. awoara E. akaara and E. septemfasciatus ~were assessed by using mitochondrial DNA restriction fragment length
polymorphisms mtDNA RFLPs . The samples were collected from the coastal area of Zhanjiang Guangdong province. MtDNA was
extracted from the fresh liver tissue by applying a difference centrifugation procedures. Using 17 restriction enzymes with 5 — or 6 — bp
recognition sites the purified mtDNA was cleaved by single enzymes. These enzymes included BamH 1 Bgl 1 Bgl [l Dra 1
EcoR I EcoR V Hind Il Kpn I Miu I Pst I Pu Il Sal T Sea I Sma I Sty I Xba 1 and Xho I . The
phylogenetic analysis was done using the Neighbor-joining NJ method and Unweighted pair-group method with arithmetic mean

UPGMA method. Genetic diversity indices such as haplotype diversity h average genetic distance between haplotypes P and
nucleotide diversity m were calculated using Nei and Li’ s segment method to quantify the genetic diversity within species. There
were 8 5 8 5 and 2 haplotypes detected within E. merra E. fario E. awoara E. akaara and E. septemfasciatus respectively.
The haplotype diversity h was 0.8943 0.6186 0.9242 0.6927 and 0.1820 respectively. The average genetic distance between
haplotypes P was 0.62% +0.31% 0.64% £0.37% 1.12% £0.55% 0.72% +0.42% and 0.45% respectively. And the
nucleotide diversity m was 0.22% 0.13% 0.46% 0.17% and 0.04% respectively. The wild groupers in the Zhanjiang
Coastal Area exhibited a relative higher level of genetic diversity. The net genetic distance between species P, was 0.0694 E.
merra — E. fario 0.1337 E.merra — E. awoara 0.1090 E.merra — E. akaara 0.1286 E. merra — E. septemfasciatus
0.1590 E. fario — E.awoara 0.0825 E. fario — E. akaara 0.1153 E. fario — E. septemfasciatus 0.1131 E. awoara -
E. akaara 0.0724 E. awoara - E. septemfasciatus and 0. 1336 E. akaara - E. septemfasciatus . Both NJ and UPGMA
methods yielded an identical phylogenetic tree for the five species. The E. merra and E. fario first clustered together then joined with
E. akaara and finally clustered with E. awoara and E. septemfasciatus .
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Tab.1 The information of samples
E. merra E. fario E. awoara E. akaara E. septemfasciatus
2003-03-04 — 2003-04-01 — 2003-02-24. — 2003-05-30 — 2003-10-13 —
time of collection 2003-08-06 2003-08-12 2003-09-28 2003-10-29 2003-11-27
number of individuals 12 1 12 13 1
1.2
2
DNA Markers
2.1
mtDNA 17 BamH 1 Bgl 1
mtDNA mtDNA Bgl T Dra 1 EcoR 1 EcoRV Hind I Kpn I Miu
6
I Pe I Pull Sl T Sca I Sma I Sty I Xboa 1
mtDNA Sambrook Xho 1 4 BamH 1 Kpn
’ I Pull  Smal 4
0.7% Bgll Kpnl Miul Pl 4
0.5 g mL™!' EB ADNA/Hind Il ADNA/ Bidl EoR 1 Pull  Seal
EcoR [ + Hind Tl Marker 4 EcoRT EcoRV Pl Pul
0.5x TBE 5V cm™! 2h Sma 1 2
Tanon GIS - 2008 Dra 1 Hind I Sty 1
Gelpro 32 14
Nei Li® 1
P h
Uus P net 8585 2 3
MEGA2. 1 NJ Neighbor-joining Nei Li®
method UPGMA

Unweighted pair-group method with
arithmetic mean

pP 0.62% +0.31% 0.64% +=0.37%



5 DNA  RFIP 709

1.12% £0.55% 0.72% +0.42%
h 0.8943 0.6186 0.9242 0.6927

0.45% s
0.1820 0.17% 0.04%

0.22% 0.13% 0.46%

2 5

mtDNA

Tab.2 Restriction fragments length of mtDNA from five species of groupers digested by single enzyme

enzyme E. merra E. fario E . awoara E. akaara E. septemfasciatus
A 0. B 18.33.
BanHI  C 15.80 2.58. A0 A0 E 14.38 4.27 A0
D 9.42 6.22 2.73
D 13.03 4.08
1.11. E 10.33 .
B 13.80 4.46 G 8.45 3.32 2.80
Bel 1 A 18.86 4.20 2.68 1.33. H 16.24 2.30
Cl4.223.57 0.8 £ 0203 1.65 1.38 0.87
1.17 0.60 0.52
Bel T A 14.04 4.54 B 8.19 5.46 4.58  C 18.47 D 12.93 2.93 2.63 C 18.21
Dra 1 A n An A n An A n
C 18.80. C18.84. B 11.22 .
EeoR T A 16.76 1.53 B 10.79 8.19 D 1525 1.06 7 6 C 18.21
EoRV A 9.42 4.80 4.04 B 9.21 7.37 1.76  C 18.47 ©Jloaz. D28 g 680 1.47
Hind TI A n A n A n A n A n
Kpn 1 A 0. B 18.86 A 0. B 18.33 A0 A0 B 18.21
Miu 1 A0 A 0. B 18.33 B 18.47 A0 A0
. C 10.45 8.45. D 8
Pst 1 A 12.48 6.15 A 12.16 6.12 B 17.57 0.92 1624381 E 10.66 4.69 2.97
P 1T Boo7 318258 A0 CI2I63.7 A, A0 F 9.87 6.99 1.46
2 96 0.79 066 2.57 D 16.55 2.20 E 15.43 3.03
Sal 1 A 18.86 B0 B0 B0 B0
C 11.61 3.49 1.73
. 0.97 0.83. D 6.03 F9.14 4.03 3.31
Sca 1 A 10.45 4.69 3.47 B 14.22 4.47 S5 360 oo 1. E15.433.37 Lo
00 0.86
A 18.33. B 13.83 ‘ A 18.49. C 15.63
Sma 1 6o A 18.33 C 15.34 3.36 A 18.42 5306
Sty T A n A n A n A n A n
A6.15 4.69 3.24 . D 5.33 4.47 3.60
Xba 5 77 130 B8.602.61 216  C11.884.742.18 2 70 En
Xho 1 A 16.76 1.85 B 10.10 8.40 Cco A 16.57 1.77 D 18.21
mtDNA
kb 18.52+0.21 18.44£0.21 18.56+0.18 18.57+0.19 18.360.11
mean
‘o -

Notes mtDNA not being digested are marked with’ 0" . The fragments not being detected completely are marked with' n”
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Fig.1 The first haplotype of E. septemfasciatus
Ml ADNA/ Hind I a.BamH I b.Bgll c.Bglll d.Dral e.EoRI f. EoRV g.Hindll h.Kpnl i.MiwI j.Pel k.
Pull 1.SalT m.Seal n.Smal o.Styl p.Xbal q.Xhol r. M2 ADNA/EcoR]1 + Hind Il
3 5

Tab.3 mtDNA haplotypes of five species of groupers

haplotype E. merra E. fario E. awoara E. akaara E. septemfasciatus
1.DAAAABAAAAABAA 18.3%
2.CAAAABAABAABAA 18.3%
3. BAAAAAAAAAAAAA 18.3%
4.CAAAAAAAAAABAA 18.3%
5.CAAAABAAAAAAAA 216.7%
6.
7.
8.

BAAAAAAAAAABAA 18.3%
CAAAABAAAAABAA 4 33.3%
AAAAABAAAAABAA 18.3%
9. ACBBBBBACBBABB 19.1%
10. ACBBBBBAABBABB 7 63.6%
11. ABBBBBBAABBABB 19.1%
12. ACBBBAAAABBABB 19.1%
13. ACBBBBAAABBABB 19.1%
14. ADCCCABBDBCCCC 18.3%
15. AECCCABBDBCCCC 325.0%
16. AECDCABBDBCCCC 18.3%
17. AECDCABBABCCCC 216.7%
18. ADCCCABBABCCCC 18.3%
19. AFCCCABBABCCCC 216.7%
20. AFCCCABBABDCCC 18.3%
21. AFCDCABBDBCCCC 18.3%
22. EGDCCAADEBEADA 7 53.8%
23 . EGDBDAADEBEADA 17.7%
24.. EGDCCAACEBEADA 323.1%
25.EGDCCAACABEADA 17.7%
26. EGDCCAADABEADA 17.7%
27. AHCCEBAEFBFCED 10 90.9%
28. AHCCEBAEFBFAED 19.1%
total 12 11 12 13 11

BamH1 Bgl1 Bglll EcoR1 EcoRV Kpn 1 Miu1 Pst
I Pull Sall Scal Smal Xba I Xhol

Notes The haplotype’ s frequency in population is showed i’ " . The order of the enzymes in the haplotypes is BamHI Bgl 1 Bglll EcoR
I EcoRV Kpn1 Miul Pst1 Pull Sall Scal Smal Xba I Xhol
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Tab.4 Genetic distances P,; among 5 species of groupers

E. merra E. fario E. awoara E. akaara E. septemfasciatus
E. merra
E. fario 00694
£ awoara 0.1337 0.1590
E. ahaara 0.1090 0.0825 0.1131
0.1286 0.1153 0.0724 0.1336

E. septemfasciatus

[

Do aTme
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! ! ?
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Fig.2 Phylogenetic trees of five species of groupers
F G Q C D I UPGMA oI N

F E.merra G E.fario Q E.awoara C E.akaara D E. septemfasciatus. 1 UPGMA tree II NJ tree

9 10
3 h mtDNA
12 11
12 13 11 genetic drift
8 5 8 5 2 "
4 H
4 genetic neck
5 4
0.7517 12 0.4417
0.1895 0.6177 1 0.584
h 0.231 4 mtDNA
P - 0.11%
1.53% 0.62% =0.31%
0.14% ~1.19% 0.64%
h 0.8943 0.6186 0.9242 0.6927 0.37% 0.26%
0.1820 h 2.32% 1.12% +0.55%
h 0.25% ~1.59% 0.72%
0.42%

0.45%

1}

I+

1}
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16

0.22% 0.13% 0.46% 0.17% 0.04%
1.18%
2.86%
0.539%
0.057% 7
0.002%

0.86%
0.249%
0.059%
0.681%
0.011% ™
mtDNA
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