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, DNA 1
, COlI DNA
1.1
11 4
(Ward et al, 2005; > 8
. 2000; . 2010; Lakra ef af, 2011y, ~ 2012 12 —2013 11 ’
COI (Pagrus)2 16 (Evynnis)1
6 12 10 (Dentex)l 9 (Rhabdosargus)
COI I 8 (Acanthopagrus)e 41 |
1
b b
( , 1987)
Fz 1 AWM A LFRIR R
Tab.1 The species and sources of materials
2 SY
4 XM
P. major 3 BH1 BH2
Pagrus 3 DLSYXM DL
2 QDDLSYXM
P. caeruleostictus 2 BH1 BH2
* P. caeruleostictus *JN868714
2 BH1 BH2
_ s 3 XMl XM2
Evynnis E. cardinalis
3 ZH1 ZH2
2 SYl SY2
2 ™
Dentex D. hypselosomus 4 SYXMTW
3 XM1 XM2
6 XM
Rhabdosargus R. sarba
2 ZS
Sparidae 3 BH
3 Z]
A. latus
2 ZH
4 XM XMZJBHZH
2 ZH1 ZH2
2 BH
A. schlegelii
6 ZS DLZS1 DLZS2
Acanthopagrus
8 DL1 DL2
A. chinshira 1 BH
4
A. berda 2 ZIXMTW
2
A. taiwanensis 1 ™
A. australis 1 Z])
* A. spiniferl *DQ107840
Argyrops  * A. spinifer2 *HQ149794
* A. spinifer3 *GU804832
* L. argentimaculatus1 *JF493837
* L. timaculatus 2 *HQ149880
Emmelichthyidae Lutjanus 7rgen rmacuians Q149
* L. lutjanus1 *KF930065
* L. lutjanus2 *IN021224
* N.j icus 1 *HQ149889
Nemipteridae Nemipterus ].apom‘cuv Q
N. japonicus 2 *FJ347947

* GenBank
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( , 2011) Kume (2008) Iwatsuki MrBayes 3.0 (Huelsenbeck
(2006), Iwatsuki  (2010) et al, 2001), , (posterior

95% , —20°C probability, PP)
hLRTs “nst=6 rates=gamma”,
1.2 DNA GTR+GHI 2000000
-/ (Green et al, 2001) 100 s 20 001
DNA mtDNA COI 5
F1 (5-TAGACTTCTGGGTGGCCAAAGAAT
CA-3") RI1 (5-TCAACCAACCACAAAGACA TTG 2
GCAC-3") (Ward et al, 2005) PCR 2.1
25ul, : 10xPCR 100mmol/L Tris (pH 8.0) 11 84 mtDNA COI 40
50mmol/L KCL 1.5mmol/L MgCl, dNTPs 200umol/L ( D, GenBank 4
1.0 ymol/L. Tag 1.25U0 PCR R 616 bp
1 95°C 3min, 94°C 30s , 6 12 44 CoOIl
52—60°C 30s  72°C Imin, 35 T30.4% C27.7% A23.5% G 18.4%,
72°C 10 min A+T (53.9%) C+G (46.1%),
PCR 1.2% , T , 3 C+G
(Tiangen, ) (57.3%) 1 2 (
PCR PCR 42.7%  38.4%)
423
1.3 68.7%( ); 193 31.3%;
GenBank (P. 189 30.7%
caeruleostictus) (Argyrops) 541 55 21
(A. spinifer) 4 COI , , (TJT,)
84 6 12 88 COI 2.60,
1 , 206
(Lutjanidae) (Lutjanus) (L. lutjanus) 2 , 50 21
(L. argentimaculatus) (Nemipteridae) 2.2
(Nemipterus) (N. japonicus) 6 2 3 Kimura
ColI , 1 ,
1.4 6
Clustal W (Thompson et al, 1994) (19.7%), (9.5%);
GenBank s (0.3%—6.2%)
DnaSP 5.10 (Libeado et al, 2009) (9.0%—15.5%)
MEGA 5.0 (Tamura et al, 2011) (17.1%—19.7%)(  2) 12
/ (TJT,) , (21.8%), (2.2%),
Kimura s
(ML) (BI) (6.5%—
, jModelTest2.1.4 (Guindon et al, 2003) 12.2%);
MEGA 5.0 (0.2%—0.5%)(  3) 6 ,
, GTR, 1000 (2.2%) ,
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B

(8.2%—13.8%)

2.3

ML

100%, ML 91%)

(BI

>

( 6.7% 6.5%),
( 11.3% 12.2%)
(6.5%—12.2%)
) (ML )
(L 2,
Bootstrap BI
I)
5 (BI

(

1),

(BI 92%,

ML 91%)

#*2 ET Kimura WSHHWER R 6 B8 COIE
{5 B B T3 IR AE BE B (%)
Tab.2 The average pairwise distances among six genera of

Sparidae for COI gene haplotypes in Kimura-2-parameter

model (%)
1 2 3 4 5

1 6.0

2 9.5 0.4

3 124 126 4.0

4 15.5 14.5 14.2 0.3

5 18.6 17.8 18.9 19.7 6.2

6 17.3 17.1 18.1 19.2 16.2 0.2

1. Pagrus; 2. Evynnis; 3.

Argyrops; 4. Dentex; 5. Acanthopagrus; 6.
Rhabdosargus

£ 3 HT Kimura WS HFHLEB AR 12 Fhf 2 cor EFH S 58 f0 1415 15 5 (%)

Tab.3 The average pairwise distances among 12 species of Sparidae for COI gene haplotepe in Kimura-2-parameter model (%)

1 2 3 4 5 6 7 8 9 10 11
1 0.5
2 12.4 0.3
3 8.2 12.5 0.4
4 11.8 13.8 12.6 0.4
5 15.2 16.2 14.5 14.2 0.3
6 19.1 20.3 18.3 19.0 18.2 n/c
7 18.7 20.1 17.8 18.5 18.2 22 0.4
8 19.3 19.9 18.1 19.2 19.7 6.7 8.9 n/c
9 17.5 18.9 17.3 18.8 20.5 8.7 8.7 6.5 0.5
10 18.5 18.3 19.2 20.5 21.8 11.3 12.2 7.8 9.1 n/c
11 20.7 19.3 19.3 19.9 19.6 9.9 9.2 7.8 9.3 8.6 n/c
12 17.0 17.9 17.1 18.1 19.2 16.0 16.0 15.8 16.3 16.1 16.7 0.2
1. P. major; 2. P. caeruleostictus; 3. E. cardinalis; 4. A. spinifer; 5. D.
hypselosomus; 6. A. chinshira; 7. A. latus; 8. A. australis; 9. A. schlegelii; 10. A. berda;
11. A. taiwanensis; 12. R. sarba
I ,
’ ’ 3
s s
( : BI 100%, ML 95%)), 3.1
( : BI 51%, ML 74%), ,
n o, (1989)
> P
(BI 98%, ML 98%) ,
( 1), ;
(BI Akazaki(1962)

77%, ML 65%)

2)7

>
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Molecular phylogenetic tree of 12 species of Sparid based on COI gene haplotepes using Bayesian (BI) inference method
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Fig.2 Molecular phylogenetic tree of 12 species of Sparid based on COI gene haplotypes using maximum likelihood inference method
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(Cheimerius), (0.3060),
Hayashi(2002)
, (1989) Hayashi(2002) ,
( ) , Akazaki(1962) , ,
, 3—4 , 3—5
, 3 , 4—5
( ), , 12 13
( ) COlI ,
3—4 ,
( ,2014) Taniguchi (1986)
(2003) Cyt b ,
(2006) RAPD )
(1989) )
) 33
( ) — ,
( , 1989) , 20  (Iwatsuki, 2013), 7
) , ( , 2011; Renxieet al, 2012),
: 1 ( :
1989) , Hayashi(2002) , 6
, : 8.46%, 0.5%,
, ; 16.9 Hebert (2003) 11
, 13320
, 2—3 2.0%, COlI
3.2 , 10
) ColI 6
(8.2%—13.8%) DNA
6 , , 6 ,
(6.5%—12.2%) ( 1),
(2003) Cytb ,
(6.4%—10.9%) ( 2);
( ,
9.9% 12.5%); (2006) PAPD ,
5 , )

(0.3782)

(Kume et al, 2008),
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(Carpenter, 2001)
, 1
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6.5% 7.8% 7.8%) , 6
COlI 1, ,
(2013) (Cubiceps)
DNA
Hsu  (2011) 6
AFLP  Cytbh Chiba (2009)
Cyth )
(4. sivicolus) ,
(Kume et
al, 2008) ,
, 1989, , 30:
251—259
, , 1987, C )
, 334—336
, , , 2003. 4
b ,
10(3): 184—188
, , 2006. RAPD 5
, 30(4): 469—474
s s , 2013. 16S rRNA
, 37(1):
16—25
, , 2011,
, 481
) s , 2007.

b . , 3(2):

46
1—7
> s , 2014.
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PHYLOGENETIC RELATIONSHIP IN FAMILY SPARIDAE OF CHINA IN
MITOCHONDRIAL COI GENE SEQUENCE

CHEN Yong-Xia', WU Ren-Xie’, LIANG Na', LIU Jing’

(1. College of Life Sciences, Hebei University, Baoding 071002, China;
2. College of Fisheries, Guangdong Ocean University, Zhanjiang 524088, China;
3. Laboratory of Marine Organism Taxonomy and Phylogeny, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract The mitochondrial COI gene sequences of 11 species pertaining to 5 genera of Sparidae (Perciformes)
collected from Chinese coastal waters, were amplified using PCR techniques. The homologous sequences of other Chinese
species of Sparidae from GenBank were compared in this study. The results indicate that the average contents of T, C, A
and G were 22.2%, 24.5%, 30.0%, and 23.3%, respectively for the sparid fishes analyzed in this study (6 genera and 12
species). The genetic distances among genera and species ranged 9.5%—19.7%, and 2.2%—21.8%, respectively in
Kimura-2-parameter model. The genetic distances among Argyrops, Pagrus, and Evynnis were 8.2%—13.8%, very close to
those between two species for Acanthopagrus. Molecular phylogenic analysis supported strongly that two distinct clades in
Family Sparidae. One clade includes red color fishes, Dentex, Argyrops, Evynnis, and Pagrus. The other clade includes
silver gray color fishes, Acanthopagrus and Rhabdosargus. Within Genera Acanthopagrus, A. chinshira and A. latus
formed firstly a sister clade, while 4. schlegelii, A. berda, A. taiwanensis, and A. australis were grouped into another.
Based on the results in this study and preview studies, we believe that: 1) Chinese species of Sparidae diverged first by
body color, and then by dentition; 2) Argyrops, Pagrus, and Evynnis are closely related species; and 3) the Chinese species
of Acanthopagrus joined into a monophyletic group. The monophyletic group had been divided into two co-evolutionary
clades with clear species-level differences. However, the position of A. australis remains uncertain within Acanthopagrus.

Key words COI gene;

Sparidae; phylogenetic relationship



