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( , 1997; , min PCR 1.0%
2009) ( )
1.3
1.2 DNA PCR : SIGMA3K30 PCR
/ ( , 1999) DNA, Bio-Rad S1000
4°C PCR 5 TagDNA dNTP K
530bp Cco 650bp  16S () , ()
rRNA 850bp mtSSU
2 1.4
Primer 5 Favites sp. CcO Chromos
PCO , Contigexpress
PCR : 10xBuffer ( mg®") 2.5ul, dNTPs (Vector NTI Advancell) NCBI
2ul, (5umol/L)  1ul, rTag DNA BLAST ,
0.2ul, DNA  50ng, 25l
PCR :94°C 3min; 94°C 45s, Cco 16S rRNA mtSSU s
60s, 72°C 60s 30 ; 72°C 10 MEGAS.0
*1 WRETA#ER
Tab.1 Coral samples in this study
Poritidae Porites Porites sp. 6
Goniopora duofaciata 1
Goniopora Goniopora columna 1
Goniopora sp. 1
Faviidae Platygyra Platygyra daedalea 1
Favites Favites sp. 1
Plesiastrea Plesiastrea sp. 1
Acroporidae Acropora Acropora robusta !
Acropora sp. 1
Montipora Montipora sp. 2
Merulinidae Hydnophora Hydnophora contignatio 1
Agariciidae Pavona Pavona frondifera 1
Galaxea fasciculari 1
Oculinidae Galaxea Galaxea astreata 1
Galaxea sp. 1
Out group Sarcophyton Sarcophyton trocheliophorum 1
Nephthea Nephthea erecta 1
*2 KARSIMIIR
Tab.2 List of primers used in this study
Tn(C) (bp)
PCO f-TGC TCG GTA CAG CCT TCA GT 56 487—533
r-GC TAA TAC GGG CAA AGA CAA
Z16S f-CCT CGG CTG TTT ACC AAA AA 50 503—688 Forsman et al, 2008
r-AAC ATC GAG GTC GCA AAC AT
mtSSU f-~AGC CAC ACT TTC ACT GAA ACA AGG 50 - 56%* 703—887 Chen et al, 2000

r-GTT CCC YYW CYC TYA CYA TGT TAC GAC

PCR s 50C 5 56C

30
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(Neighbor- Joining, 40% ,
NJ) (Maximum-Likelihood, ML) (Platygyra daedalea) (Plesiastrea sp.)
(Maximum-Parsimony) G+C 38%
(Bootstrap) , 1000 , 2.1.2 ,
81.21%—100%
2
2.1 4 ) )
21.1 , ,
21 a7 )y 2 CO 16S ;
rRNA mtSSU , ;
81.21%—100% MAGES.0 s 2274 0.0212
1078 s 47%; 2.2
896 80% ,
3 ATCG s A+T P-distance
60.10% G+C (39.90%), 1000 50% NJ
G+C 1 ,
, (Galaxea) G+C , NJ

F3 AMRTDHM COI A FIhBEWE TS HINR(%)

Tab.3 Average nucleotide frequencies of CO I partial sequences of corals in this study (%)

T(U) C A G G+C
Porites sp.1 31.28 15.47 28.98 24.28 39.75
Porites sp.2 31.50 15.44 28.98 24.08 39.52
Porites sp.3 31.55 15.29 29.20 23.96 39.25
Porites sp.4 31.97 15.38 28.78 23.87 39.25
Porites sp.5 31.66 15.12 29.15 24.08 39.20
Porites sp.6 31.80 15.41 28.69 24.10 39.51
Goniopora duofaciata 31.28 15.66 29.00 24.05 39.71
Goniopora columna 31.96 15.56 28.72 23.76 39.32
Goniopora sp. 31.80 15.24 28.79 24.17 39.41
Acropora robusta 30.59 15.69 29.07 24.66 40.35
Acropora sp. 30.98 15.52 29.03 24.47 39.99
Montipora sp.1 31.11 15.39 29.23 24.26 39.65
Montipora sp.2 31.03 15.39 29.14 24.44 39.83
Galaxea fascicularis 30.13 16.13 29.28 24.46 40.59
Galaxea astreata 29.38 16.04 29.58 25.00 41.04
Galaxea sp. 30.54 17.24 29.13 23.09 40.51
Favites sp. 31.47 16.15 28.09 24.28 40.43
Platygyra daedalea 32.45 14.82 29.75 22.98 37.80
Plesiastrea sp. 33.01 15.06 30.17 21.77 36.83
Hydnophora contignatio 30.77 15.60 28.89 24.73 40.33
Pavona frondifera 30.25 15.90 29.34 24.52 40.42
Sarcophyton trocheliophorum 30.04 18.58 27.74 23.64 42.22
Nephthea erecta 29.75 18.48 27.75 24.01 42.49

31.13 15.85 28.97 24.05 39.63
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Tab.4 Genetic distance pairwise-species in studied coral species

WFh Porl Por.2 Por.3 Por4 Por5 Por6 Gonl Gon2 Gon3 Acrl Acr2 Monl Mon2 Gall Gal2 Gal3 Fav.l Pla. Ple. Hyd Pav Sar Nep
Porites sp.1
Porites sp.2 0.0032
Porites sp.3 0.0000 0.0032
Porites sp.4 0.0006 0.0039 0.0006
Porites sp.5 0.0000 0.0032 0.0000 0.0006
Porites sp.6 0.0019 0.0051 0.0019 0.0026 0.0019
Goniopora duofaciata  0.0193 0.0225 0.0193 0.0199 0.0193 0.0199
Goniopora columna 0.0206 0.0238 0.0206 0.0212 0.0206 0.0199 0.0039
Goniopora sp. 0.0187 0.0219 0.0187 0.0193 0.0187 0.0193 0.0019 0.0032
Acropora robusta 0.1036 0.1068 0.1036 0.1042 0.1036 0.1036 0.0991 0.1017 0.0997
Acropora sp. 0.0714 0.0714 0.0714 0.0721 0.0714 0.0721 0.0644 0.0669 0.0650 0.0547
Montipora sp.1 0.0618 0.0650 0.0618 0.0624 0.0618 0.0624 0.0515 0.0528 0.0521 0.0753 0.0335
Montipora sp.2 0.0560 0.0592 0.0560 0.0553 0.0560 0.0566 0.0450 0.0470 0.0457 0.0721 0.0283 0.0090
Galaxea fascicularis 0.0907 0.0940 0.0907 0.0914 0.0907 0.0914 0.0862 0.0888 0.0869 0.0772 0.0721 0.0901 0.0837
Galaxea astreata 0.0894 0.0927 0.0894 0.0901 0.0894 0.0901 0.0849 0.0875 0.0856 0.0792 0.0734 0.0901 0.0837 0.0116
Galaxea sp. 0.1390 0.1422 0.1390 0.1396 0.1390 0.1396 0.1345 0.1371 0.1351 0.1017 0.1178 0.1313 0.1287 0.0882 0.0779
Favites sp. 0.1461 0.1493 0.1461 0.1467 0.1461 0.1461 0.1364 0.1377 0.1371 0.1480 0.1396 0.1287 0.1255 0.1564 0.1589 0.1680
Platygyra daedalea 0.1017 0.1049 0.1017 0.1023 0.1017 0.1030 0.0997 0.1023 0.1004 0.1583 0.1326 0.1145 0.1126 0.1461 0.1422 0.1737 0.1795
Plesiastrea sp. 0.1480 0.1512 0.1480 0.1486 0.1480 0.1493 0.1429 0.1454 0.1435 0.1879 0.1622 0.1448 0.1435 0.1834 0.1789 0.2098 0.1396 0.0566
Hydnophora contignatio 0.0817 0.0849 0.0817 0.0824 0.0817 0.0817 0.0753 0.0785 0.0766 0.0965 0.0772 0.0869 0.0837 0.0856 0.0849 0.1319 0.1628 0.1422 0.1705
Pavona frondifera 0.0740 0.0772 0.0740 0.0746 0.0740 0.0740 0.0650 0.0669 0.0663 0.0997 0.0779 0.0766 0.0734 0.0914 0.0901 0.1377 0.1486 0.1319 0.1602 0.0212
Sar. trocheliophorum 0.2555 0.2587 0.2555 0.2561 0.2555 0.2561 0.2452 0.2465 0.2458 0.2780 0.2619 0.2445 0.2445 0.2671 0.2677 0.2909 0.2690 0.2516 0.2645 0.2748 0.2645
Nephthea erecta 0.2658 0.2690 0.2658 0.2664 0.2658 0.2658 0.2619 0.2632 0.2613 0.2529 0.2484 0.2619 0.2606 0.2413 0.2420 0.2690 0.2954 0.2709 0.2857 0.2580 0.2658 0.0856




43

818
—— Porites sp.1
69/78/73 ]
Porites sp.3 (
77ITSIT9 Porites sp.5 ’
94/88/92 Porites sp.4 2007) ( P
100/99/100 . "
Porites sp.2 RIRBAR Poritidae 2009) (
100/100/99 Porites sp.6 2006)1)
Goniopora columna ’ )
72/75/83 99/100/99 _‘: Goniopora sp. ( » 2010)
63/65/69 Goniopora duofaciata >
— Hydnophora contignatio ] 12iNIAR Merulinidae AT
99/98/98 100/98/94 “—— Pavona frondifera ] &R Agariciidae
100/100/100 —— Montipora sp.1 } ]
Montipora sp.2
A .
59/61/69 68/73/71 cropora sp \ _ 3.2
67/75/69 Acropora robusta IR Acroporidae Hebert (2003)
90/92/94 Galaxea sp.
92/94/91 Galaxea fascicularis >
100/1@‘: Galaxea astreata |
Favites sp. _| FIEEIRIAEFavites
[ Platygyra daedalea N .
99/100/100 L— Plesiastrea sp. AU avildae
[ Sarcophyton trocheliophorum :| T ,
100/100/100 L—— Nephthea erecta PhXAPEIOut group 10
. 0.020,
1 P-distance 50% NJ
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MOLECULAR SYSTEMATICS STUDY OF SCLERACTINIAN BASED ON
MITCHONDRIAL GENES

LIU Li, LI Xiao-Na, CHEN Yu-Sheng, LIU Chu-Wu

(Fisheries College, Guangdong Ocean University, Key Laboratory of Aquaculture in South China Sea for Aquatic Economic Animal,
Regular High Education Institution of Guangdong Province, Zhanjiang, 524025)

Abstract
for examining such troublesome taxa. The mitochondrial cytochrome oxidase subunit

Scleractinian was known for its chaotic and difficult morphological identification. DNA barcoding may help
(CO ), mitochondrial 16S and
12S rRNA (mt SSU) genes was always used as standard molecular markers. Here, a total of 21 single individuals of 17
species pertaining to 10 genera of Scleractinian, collected from Xuwen, Guangdong Province, were obtained and combined
partial sequences of these three genes, then the base ratio and variations were analyzed using MEGA 5.0. The result indi-
cated that the averaged A+T content of this combined region accounted for 60%, obviously higher than that of G+C. Also
the average Kimura-2-parameter (K2P) distances were conducted. Distance within the same genus was much closer than
that of different genu ones. The results showed that the base ratio of Scleractinian mitochondrial gene sequences also obey
the rule biased of AT. Well the genetic evolutionary relationship among samples was quantified according to distances
analysis. Phylogenetic analysis was carried out with different methods, including neighbor-joining, maximum parsimony
and maximum likelihood. The topology of each final trees revealed that molecular systematics is not complete in accor-
dance with traditional taxonomy, display classification based on morphological data may be limited by skeleton plasticity.
We discuss advantages and disadvantages of the combined sequence as barcodes for scleractinian, and recommend that this
marker be considered for scleractinian higher level phylogenetic analysis.

Key words Scleractinian, Combined analysis,

Molecular systematics, Genetic evolutionary relationship



