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Cyt b , Cyt b

1.1

95% ,
(Argyrosomus regius) ,
GenBank( DQ197924,
EF455986)
1.2
1.2.1 DNA 100 mg
[13]
DNA, DNA 100
uL TE , 4°C
1.2.2 PCR Gen-
Bank Cyt b
, L14724(5'-GAC TTG AAA AAC CAC
CGT TG-3') CP14900(5'-CGG GTG AGG GTG
GCG TT-3") P14864(5'-CTG GTC CAA TGA
ATC TGA GG-3") H15915(5'-CTC CGA TCT CCG
GAT TAC AAG AC-3") PCR
50 uL, : 10xPCR 5 uL (200 mmol/L
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0.2 pmol/L, Tag 1.25 U(

), DNA 20ng, Milli-Q H,O 50

uL Eppendorf PCR ,
94°C Smin, 35
, 94°C 45s 50°C
45s 72°C 45s, 72°C 10min
DNA , 20l

PCR 1%

(U=5V/cm)
(
1.2.3
DNA
1.3
DNAStar
Cyth
Cyt b
Cyt b
DNA
2.000"¢!

MrBayesB.O“S] ,

UNIQ- 10 DNA
) PCR

ABI 3700

PCR

(DNASTAR, Inc)
Clustal X1.83

Modeltest 3.7!'4

MEGA 2.0

>

ARL- EQUIN version
PAUP" 4.0b10""!

, 4
) 3 1 ;
100 000 , 100 1
; (
5000 ), PAUP" 4.0b10
2
2.1
Cyt b
Modeltest 3.7 , ,
Cyt b
DNA HKY + G TN
(-InL)
(/) Gamma (G)



1168 17
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Fig. 1 Variable sites alignment of complete mitochondrial
0.890 5%; 14 > > Cyt b gene sequence of white croaker
40 “[ ” denotes the completely different sites of white croakers
between China’s and Japan’s off shore; “.” Denotes the nucleotide
(Nucleotide substitution) 33 of the position is identical with the nucleotide in the first row
. . accordingly
(Transmon) 7 (Transverslon), AS: Ariake Sea, Japan; IS: Ise Bay, Japan; DYW: Daya Bay, China;
DH: East China Sea
(T, / T,) 471,
40 , 18 17.5% 3 :
( 1 ) CT
TIN+G R=K2T(K
0.022 T
Cyt b , ) ,
(Synonymous substitution), K Cyt b
92.5% R
75%, 0.035 0.097, Cyt b
#& 1 Modeltest #3515 2 B KL EBL S &
Tab.1 Nucleotide substitution model parameter estimates for modeltest analyses
Cytbh Cyt b
Complete Cyt b gene sequence The third codon sequence of Cyt b gene
HKY + G R(a)[A-C]= 1.0000 TIN R(a)[A-C]= 1.0000
-InL = 2445.0940 R(b)[A-G]= 18.3894 -InL=1022.1472 R(b)[A-G] = 38.6475
K=5 R(c) [A-T] = 1.0000 K=5 R(c) [A-T] = 1.0000
Model selected AIC = 4895.5854 R(d)[C-G] = 1.0000 AIC =2051.3586 R(d) [C-G] = 1.0000
D=0 R(e) [C-T] = 7.0989 =0 R(e) [C-T] = 5.9304
(G)=0.2510 R(f) [G-T] = 1.0000 Equal rates R(f) [G-T] = 1.0000
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Fig. 2 Nucleotide compositions of complete Cyt b sequence
(a) and the third codon (b) of the gene of white croaker along
> 90%), China’s and Japan’s offshore
(Argyrosomus regius)
, 95.53%
(Atractoscion aequidens) (90.53%) 0.019  0.052,
24 , Cytbh

Cyt b

K2 STHAEHEREGZR Cyth EFRLFIILLE

B

Tab.2 Mitochondrial Cyt b gene complete sequence comparison among eight sciaenid fishes

Species GenBank . . .
GenBank accession No. bp Length Number of AA  Initiator Terminator

Pennahia argentata This study 1141 380 T--
Argyrosomus regius DQ197924 1 141 380 T--
Atractoscion aequidens DQ197926 1141 380 T--

i Pseudotolithus senegalensis DQ197986 1141 380 T--

i Pseudotolithus senegallus DQ197987 1141 380 ATG T--
ff Pseudotolithus typus DQ197988 1141 380 T--
Umbrina canariensis EF392638 1 141 380 T--
Larimichthys crocea NCO011710 1137 379 TAA
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(Amino acid substitution) Cyt b
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, 5 000 (Generation)
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Fig. 3 Phylogenetic trees of white croaker yielded from

neighbor-joining methods, maximum parsimony methods,

maximum likelihood methods, and Bayes analyses (Num-

bers on the trees represent the values of posterior probability
values and supporting values)

AS: Ariake Sea, Japan; IS: Ise Bay, Japan; DYW: Daya Bay, China;

DH: East China Sea; AR: Argyrosomus regius (outgroup)
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Fig. 4 Burn-in plots of two independent Bayes analyses (In L;
and InL,) based on the complete Cyt b gene sequence

Cyt b

(21]

Cytbh

[22]



6 b 1171
[23-24] Cyt b :
[31]
, 19 Cyt b , ,
40 ,
[25]
Meyer!**! , S % k-
( ) [1] i) [M].
( , 1990: 251-253.
[2] Yamada U. Fishes of Japan with Pictorial Keys to the
’ i Species [M]. Tokyo: Tokai University Press, 2000: 867-870.
(3] , , .
, 92.5% [J1. , 2005, 16(4): 712-716.
[4] Ferraris J D, Palumbi S R. Molecular Zoology: Advance,
i Strategies, and Protocols [C]. New York: Wiley-Liss, 1996: 580.
3 , [5] , . DNA [J].
, , 2000, 24(4): 384-391.
[6] , R , . Cyth
8 Cytb [J1- ,2007, 3(1): 26-30.
, [7] Zardoyar R, Meyer A. Phylogenetic performance
w Cyt b mitochondrial protein coding genes in resolving relationship
among vertebrates [J]. Mol Biol Evol, 1996, 13: 933-942.
> mRNA 3 A [8] Song C B, Near T J, Page J] M. Phylogenetic relations among
A percid fishes as inferred from mitochondrial cytochrome b
wp» “TAA”[%] DNA sequence data [J]. Mol Phylogenet Evol, 1998, 10(3):
343-353.
, Cyt b [9] , , . 8
16S rRNA [J1.
' , 2004, 14(5): 514-521.
> [10] . [D].
,2007.
Cyth [11] Han Z Q, Gao T X, Yanagimoto T, et al. Deep
phylogeographic  break among Pennahia argentata
(Sciaenidae, Perciformes) populations in the Northwestern
, Pacific [J]. Fish Sci, 2008, 74(3): 770-780.
[11-12] Cyt b [12] Han Z Q, Shui B N, Wang Z Y, et al. Analysis of genetic
structure of white croaker using amplified fragment length
AFLP Cytbd polymorphism (AFLP) markers [J]. Afr J Biotechnol, 2009,
8(18): 4308-4315.
[13] Sambrook J, Fritsch E F, Maniatis T, et al. Molecular
Cloning: A Laboratory Manual [M]. New York: Cold Spring
s Harbor Laboratory Press, 1996: 464-468.
95 [14] Posada D, Crandall K A. Modeltest: testing the model of
(1] DNA substitution [J]. Bioinformatics, 1998, 14: 817—=818.
5 [15] Kumar S, Tamura K, Jakobsen I B, et al. MEGA: Molecular
Cyt b (105.5 Evolutionary Genetics Analysis software [J]. Bioinformatics,
) (30] 2001, 17: 1244-1245.
? [16] Schneider S, Roessli D, Excoffier L. ARLEQUIN version 2.

000: A Software of Population Genetic Data Analysis [M].



1172 17

Geneva: University of Geneva, 2000. [25] s s . b
[17] Swofford D L. PAUP*. Phylogenetic Analysis Using [J1. , 2006, 25(5):
Parsimony (* and other methods), version 4 [M]. Sunderland: 426-429.
Sinauer Associates, MA, 2002. [26] s R . [M].
[18] Ronquist F, Huelsenbeck J P. Mrbayes 3: Bayesian , 1990: 66.
phylogenetic  inference under mixed models [J]. [27] Smith M F, Patton J L. Variation in mitochondrial
Bioinformatics, 2003, 19: 1572-1574. cytochrome b sequence in natural populations of south
[19] Ward R D, Zemlak T S, Innes B H, et al. DNA barcoding American akodontine rodents [J]. Mol Biol Evol, 1991, 8(1):
Australia’s fish species [J]. Philos Trans R Soc Lond B, 2005, 85-103.
360: 1847-1857. [28] Tanaka-Ueno T, Matsui M, Sato, et al. Phylogenetic
[20] Ely B, Vinas J, Bremer J R A, et al. Consequeces of the relationships of brown frogs with 24 chromosomes from Far
historical demography on the global population structure of East Russia and Hokkaido assessed by mitochondrial
two highly migratory cosmopolitan marine fishes: the yellow cytochrome b gene sequences [J]. Zool Sci, 1998b, 15:
fin tuna (Thunnus albacares) and the skipjack tuna 289-294.
(Katsuwonus pelamis) [J]. BMC Evolut Biol, 2005, 5(19): [29] Briolay J, Galtier N, Brito R M, et al. Molecular phylogeny
1-9. of cyprinidae inferred from cytochrome » DNA sequences
[21] Avise J C. Phylogeography [M]. London: Harvard University [J]. Mol Phylogenet Evol, 1998, 9: 100-108.
Press, 2000: 1-36. [30] Wang P X. Response of Western Pacific marginal seas to
[22] Meyer A. Evolution of mitochondrial DNA in fishes [M]. glacial cycles: paleoceanographic and sedimentological
Amsterdam: Elsevier Press, 1993: 1-36. features [J]. Mar Geol, 1999, 156: 5-39.
[23] s . [M]. : [31] LiulJ X, Gao T X, Wu S F, et al. Pleistocene isolation in the
, 1999: 37-54. Northwestern Pacific marginal seas and limited dispersal in a
[24] . [M]. : marine fish, Chelon haematocheilus (Temminck & Schlegel,
, 1993: 1-28. 1845) [J]. Mol Ecol, 2007, 16: 275-288.

Comparative analysis of white croaker (Pennahia argentata) based
on complete cytochrome b gene sequence in mitochondrial DNA

LI Ang', GAO Tianxiang', SUN Dianrong’

(1. The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China; 2. South
China Sea Fisheries Research Institute, Chinese Academy of Fishery Science, Guangzhou 510300, China)

Abstract: The mitochondrial cytochrome b (Cyt b) gene of Pennahia argentata from different locations was
amplified by PCR and the sequence with total length of 1411 bp was sequenced and analyzed. According to the
analysis, two distinct clades were detected, one in China’s offshore waters and another in the Japan’s offshore
waters. Forty nucleotide substitutions were checked in the total sequences analyzed, and most of them were
synonymous transitions at the third codon positions. Nucleotide composition analysis indicated a strong bias
against guanine (G) in the complete cytochrome b gene, especially in the third codon positions. The net average
genetic distance between Chinese and Japanese clades were 1.9% in this study. Applying cytochrome b divergence
rate of 2%/MY, the divergence of the two clades occurred about 950 000 years before present (BP) in Late
Pleistocene. The topology of Bayesian tree is similar to those of neighbor Joining tree, maximum parsimonious
tree, and maximum likelihood tree, which indicated significant genetic divergency existed in white croaker
between China’s offshore and Japan’s offshore.[Journal of Fishery Sciences of China, 2010, 17(6):1166-1172]

Key words: Pennahia argentata; cytochrome b gene; genetic distances; divergence time; Japan’s offshore; China’s
off shore
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