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(D , 12S rRNA NI
1.1.2 dNTPs PCR rTaq DnaSP

Takara ( (Hp) (Polymorphic site, Pol. site)
(Average number of nucleotide differ-
1.2 ences, k) (Nucleotide diversity,
1.2.1 DNA (1999) ) (Fsp), ITS( 58S )
DNA, 4°C (Nim) Nm = (0.5/F«)-0.5
1.2.2 PCR
(Odorico et al, 1997,
Chaolun et al, 2002) 2.1 ITS
PCR 25ul, 10xBuffer ( mg*") 2.1.1 7 ,
2.5ul, dNTPs 2ul, 1ul, rTag DNA 2.5U, 5
DNA  100ng 7
ITS(7 , 58 ) 1 94°C , ITS2
30s, 56°C30s, 72°C 2min, 30 , 72°C ITS1 , 5.8S
10min ( 2
12S rRNA (7 , 58 ) 2.1.2 ITS1 48
1 94°C 45s, 52°C 45s, 72°C 45s, 35 , ITS2 43 7
R 72°C 10min , ITS1 ITS2
1% , PCR )
ITS1
1.2.3 seqman ,
MEGAS.0 (NJ) , ¢ 3)
Bootstrap 1000 ITS 7 , 7 Fy
F1 HmAEMHEE
Tab.1 Number and species of samples
Poritidae Porites Porites lutea 11
Porites pukoensis 13
Porites nigrescens 8
Goniopora Goniopora columna 6
Goniopora gracilis 9
Goniopora duofasciat 4
Goniopora minor 7
R2 7HEMRM ARG R
Tab.2  Species genetic distance between seven species of Poritidae corals
ITS1 5.8S ITS2

Porites lutea

Porites nigrescens

Porites pukoensis
Goniopora columna

Goniopora gracilis
Goniopora duofasciat

Goniopora minor

0.000—0.033 (0.012)
0.000—0.057 (0.026)
0.000—0.032 (0.020)
0.000—0.010 (0.006)
0.000—0.042 (0.037)
0.004—0.198 (0.099)
0.000—0.068 (0.032)

0.000—0.032 (0.008)
0.000—0.065 (0.007)
0.000—0.009 (0.006)
0.000—0.004 (0.001)
0.000—0.031 (0.007)
0.055—0.123 (0.086)
0.000—0.068 (0.032)

0.000—0.034 (0.024)
0.000—0.149 (0.035)
0.000—0.339 (0.096)
0.000—0.008 (0.003)
0.000—0.075 (0.037)
0.090—0.235 (0.165)
0.003—0.040 (0.034)
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F 3 EMBREMIBREEMZ HEESTATSI/ITS2)
Tab.3 Analysis of diversity of the genetic structure of every species of Poritidae corals (ITS1/ITS2)
H) (Hp) (Pol. site) K (™)
Porites lutea 8/7 0.945/0.837 7/22 2.655/4.436 0.012/0.023
Porites pukoensis 11/8 0.962/0.742 62/29 15.718/5.628 0.078/0.094
Porites nigrescens 8/8 0.891/0.088 31/48 11.709/13.850 0.087/0.084
Goniopora columna 4/5 0.800/0.803 5/13 2.067/4.212 0.094/0.017
Goniopora gracilis 91 1.000/0.889 17/32 6.639/9.150 0.035/0.037
Goniopora duofasciat 4/4 1.000/1.000 33/75 16.833/43.333 0.088/0.175
Goniopora minor 4/4 0952/0.943 31/47 12.143/14.571 0.065/0.059
—-0.00409—0.12170 R (P<0.001), , A
= 2.2.2 7
; 0.010,
Fu , , 0.025
, 0.002( ©6)
N,>1 , 7 3
4 )
2.2 12S rRNA s
221 7 12S rRNA 7 R
G+C A+T s G+C ,
, 37.8%—40.0% ( 5 AT C G ,
7 , C 7 s (D
x4 EMREARLE YRR E) R E S0 RE(F
Tab.4 Genetic differentiation coefficient (Fy) between every two species of Poritidae corals
1 2 3 4 5 6 7
1 Porites lutea e 0.00764 0.00584 0.12170 0.02606 0.01459 0.03233
2 Porites pukoensis 3.427421 — 0.00835 0.10369 0.01460 0.01332 0.02170
3 Porites nigrescens 2.862927 0.551547 — 0.11779 0.01627 0.01821 0.02146
4 Goniopora columna 0.205517 0.404372 0.046693 — 0.11306 0.11542 0.12382
5 Goniopora gracilis 0.253511 0.248738 0.083356 0.014049 — 0.01902  —0.00409
6 Goniopora duofasciat 0.401372 2.080246 0.107393 0.205866 0.067112 — 0.01833
7 Goniopora minor 0.276156 0.27076 0.100420 0.02532  -19.7012 0.079865 —
£5 7HIEMHIA 12S rRNA B RE R EHK (%)
Tab.5 Base constitution (%) of region of 12S rRNA in seven species of Poritidae corals
T C A G G+C
Goniopora duofasciat 788 27.5 15.7 32.7 24.0 39.7
Goniopora gracilis 659 29.4 14.6 32.8 23.2 37.8
Goniopora columna 786 28.1 15.3 33.1 23.5 38.8
Goniopora minor 788 27.5 15.7 32.7 24.0 39.7
Porites nigrescens 883 28.5 14.9 31.9 24.6 39.5
Porites lutea 892 28.5 14.6 324 24.6 39.2
Porites pukoensis 920 28.2 16.0 31.8 24.0 40.0
816 28.2 15.3 32.5 24.0 393
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x6 7HMIEMIAY 12S rRNA EERYIZEEE
Tab.6  Genetic distance base on region of 12S rRNA of seven Poritidae corals
1 2 3 4 5 6 7
1 Goniopora duofasciat —
2 Goniopora gracilis 0.025 —
3 Goniopora columna 0.019 0.012 —
4 Goniopora minor 0.019 0.008 0.008 —
5 Porites nigrescens 0.016 0.012 0.008 0.009 —
6 Porites lutea 0.014 0.011 0.006 0.005 0.002 —
7 Porites pukoensis 0.014 0.011 0.006 0.005 0.002 0.002 —
84 Goniopora gracilis
—70,—‘: Goniopora minor
Goniopora columna , ( ,2007)
Porites nigrescens
—54‘—‘: Porites lutea 7 ’ >
23 Porites pukoensis ITS2 ITS1
Goniopora duofascia
; , , ITS2 B
1 12S rRNA ITS1 ; 1TS2
Fig.1 Neighbor-joing phylogenetic analysis based on the ITS1
12S rRNA ’ ’
ITS1 ITS2 5 Nu-Wei
3 (Nu-Wei et al, 2006)
, ITS2 ITS1
31 Fst
> > b} Fst
) , 0—0.05
(Loeschcke et al, ITS 7 Fi¢ -0.00409—0.12170
1994) ITS 7 (P<0.001) ,
) (Vollmer et al, 2004),
TC 2
) T 7 (Alvarez et al, 2003; Vollmer et al,
2004) N, (
s oL ,2004), Ny, 1
s 7 2
b T[ b
( , 2006)
) ITS , ITS
(0.945/0.837)
(0.012/0.023) (2011) ( , 2006) R
3.2
(Grant et al, 1998) , , )

2008
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STUDY ON GENETIC DIVERSITY AND PHYLOGENY OF PORITIDAE
IN XUWEN OF GUANGDONG

LIU LI, LI Wen-Juan, 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 Seven species, 58 samples of Poritidae were selected, the sequence of ITS and partial 12S rRNA were get, to
analyze their genetic diversity and phylogenetic relationship. (1) The results of the genetic diversity of the ITS1 shows, 48
haplotypes were detected, the haplotype diversity index was between 0.800—1.000, and the polymorphic loci is between
5—62. The nucleotide diversity index was between 0.012—0.094; the results of ITS2 show that 43 haplotypes were de-
tected, haplotype diversity index was between 0.742—1.000. The polymorphic loci was between 22—75, and the nucleo-
tide diversity was between 0.017—0.175. Among these seven species, the genetic differentiation index based on the ITS
was between —0.00409—0.12170 (P<0.0124), genetic differentiation was not obvious. Goniopora duofasciat has the
highest genetic diversity. (2) The results of phylogenetic relationship based on the 12S rRNA is that 7 species of coral have
been were divided into three branches in the phylogenetic tree, three species of Porites were in the same branch. Gonio-
pora duofasciat was on separate branch, the other three species of Goniopora were on the other branch. The monophyly is
relatively clear in the phylogenetic tree. Among the Porites genus, Porites lutea and Porites pukoensis got together, and
Porites nigrescens was on the separate one. Goniopora gracilis and Goniopora minor got together, and Goniopora columna
was on the separate one. The phylogenetic tree based on 12S rRNA basically consistent with traditional classification sys-
tem.

Key words Poritidae; ITS; 12S rRNA; genetic diversity; phylogenetic relationship



