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1 10 Cytb GenBank
Tab.1 Specimens information and GenBank accession numbers of Cytb gene sequences analyzed in this sudy
(cm) (9
( Epinephel us tukul a) ETHSL 26.6 367.1 A Y986973
( Epinephel us | ati f asciatus) SY1 17.3 81.8 A Y986974
( Epinephel us awoara) EAWDX1 17.3 100.9 A Y986975
( Epinephel us diacanthus) A64 12.9 50.3 A Y960584
( Epinephel us bleekeri) EBDX1 22.2 198.2 A Y963558
( Epinephel us macul ates) A78 20.5 209.1 DQO088680
(Cephalopholis boenack) A31 12.6 47.6 A Y986972
( Plectropomus | aevis) Al17 26.4 280.1 A Y963554
( Anyperodon leucogrammi-
cus) SHAL 22.2 148.8 A Y963557
Al 21.2 295.1 A Y960586
95 %
1.2 DNA , (Neighbor-Joining, NJ)
059, / , (bootstrap)
DNA 1 000
1.3 PCR 2
PCR Epi CytbF: PCR 1314 bp,
5ACCGA GACCAATGACTTGAARAACCACCGTTG Cytb 1141 bp, Genbank
EpiCytbR:5- CCTTTGGGA GTTA GGGGTGGAA G, 1
PCR 50
ML, 10 xBuffer 5p L ,MgCi2 (25 mmol /L) 4p L , 2.1
dNTPs (2. 5 mmol/L) 4 pL, (20 T(U) =
mmol/L) 0.5uL,Tag (MBI)2.0U, DNA 29.6%,C=30.7%,A= 24.8%,G6=14.9%
10 ng PCR :95 3 min, A.C,G,T 1
95 45 s,56 1 min,72 1 min, ., 2 T, 3 C, G
29 , 72 10 min 3.4% 9.5%
DNA , , 435 108
PCR 1% : ’ 132,
BioRad PCR QIA- 57
GENE QIAquick PCR , 3 ’
ABI 3730 / , 36 ’
1.4, /
1.4 23
ContigExpress(Infor-
Max , Inc.) , ’ p, (Clust- 2.2 NJ
alX1. 83! Mega 3. 1% NJ 1 ’
,  Kimura2-pa ) 6
rameter ,
100 %
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E.bleekeri
Anyperodon
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E.maculatus
E.awoara

99 E.diacanthus
Cephalopholis
Plectropomus
—_
0.02
1 Kimura NJ

Fig.1 Nebour-Joining tree constructed with Kimura 2-pa
rameter model from Cytb gene sequences
1 000 s
Kimura
Numbers around branches are percentage of hootstrgp values by
1 000 replicates, scale bar is relative evolutionary distance calculated
by Kimura 2-parameter method
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Molecular phylogeny of 10 species of grouper S( Serranidae : Epi-
nephel inae) based on mitochondrial cytochrome b gene sequences
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Abstract : Groupers are edible fish of highly economic values. Owing to enormous number of the subfami-
ly Epinephelinae and the lack of unified morphologic speciation characters, speciesidentification for groupersis
very difficult , and phylogenetic relationships among some taxa are not yet determined, playing negative efects
on the sustainable exploitation and conservation of groupers. In this study sequences of mitochondria cyto-
chrome b gene of 10 speciesfrom genera Epinephel us, Cephalopholis, Plectropomus, Comileptesand Any per-
odon were analyzed to infer phylogenetic relationships within the subfamily Epinephelinae. Neighbour-Joining
unrooted tree based on the Kimura 2-parameter model indicated that Epinephelus was paraphyletic with thein-
clusion of two morphologically distinct monotypic genus dender grouper Anyperodon and humpback hind
Cromileptes. Compared to other groupers, Cromilepetes had dot nostrils, humpbacked body and the unique
number of dorsal spines, nevertheless the Cytb gene sequence smilarity between Cromileptesand Epinephel us
was 0 high that their genetic distance was even closer than those between some Epinephel usfish. More mo-
lecular data and additional ontogenic development investigations are required to confirm phylogenetic status of
Cromileptes. Unlike other groupers, Anyperodon lacked palatine teeth; whereas Anyperodon shared 11 dorsal
spines with Epinephel us, indicating that the moving of A. leucogrammicus to the Epinephelus clade was not
unexpected. Cephalopholisand Plectropomus were basal in the NJ tree,revealing their primitivity in the Epi-
nephelinae, which was consstent with former researches on Epinephelinae larvae.
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