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16 543 bp £ ¥4k DNA 4 & 71, GenBank 53k 5 4 IN182927. # 4 GenBank ¥ #9 &8 #0358 AR 54T &
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AR B BRI e Nt i TH R L SRR X AN T E L 2 RAE 61.5Ma BT EH 94
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KHEIR: ¥4 ® #(Lutjanus argentimaculatus); ZAzik a5 70, Nt fro47; ke F4F; d8HBE &K

HESES: Q349 XHkFRIRES: A X EHE: 1000-3096(2013)01-0062-08
(Lutjanus argentimaculatus) [7-81 ,
(Osteichthyes), (Perciformes), ,
(Lutjanidae), (Lutjanus)
[9-11]
[
(2] [12-14]
. 3]

Russell [ OILB] Guo [ (COX2 Cytb)

, : DNA(mtDNA)

Guo D!

(COX 2 Cytb)

(Lutjanus erythopterus) ; )
(61 3 (COX1 COX2
Cytb) 2 (RAG1 RAG?2)

(Lutjanus sebae)
’ :2011-12-30; :2012-04-06
: (31101904, 31201996);
(10452408801004224)
(1986-), s ,
: 13809887920, E-mail: liaojie05102@163.com;
5 s : 13659795480, E-mail: aduofa@gmail.com

(Bootstrap) ,
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1 M5
1.1 EE##F % DNA 6932

0.8 kg, ,
DNA
[14] [15]
DNA, 4°C
1.2 LA-PCR %4t 454k DNA

tole 1y, Sangon
PCR(LA-PC R)
DNA
25 uL, IxPCR
20 pmol, LA
DNA 20 ng
10 s, 68°C
10 min 1%

LAI LA2
, PCR
LA Buffer, dNTPs 15 nmol,
TagDNA (TaKaRa) 2.5U,
194 C 1 min; 98°C
16 min, 30 72°C

1.3 ## PCR ¥ ¥ KB & ¥tk DNA H &

20 LA-PCR ,
1 PCR 600~1 000 bp
50 pL, 1xPCR Buffer, dNTPs 10 nmol,
20 pmol, rTagDNA (TaKaRa) 2.5 U, DNA
20 ng PCR 194 C
3 min, 94 C 425, 50~55 C 30,72 C
55s, 30 , 72 C 10 min,
1.0% )
PCR
14 &F3HEL5H4
Invitrogen ContigExpress
, Editseq (http://www.dnastar. com/)

E

: MEGA 4.0
[16].

tRNA (http://lowelab.ucsc.edu/tRNAscan-SE)!'";

Sequin (http://www.ncbi.nlm.nih.gov/Sequin/
index.html) GenBank GenBank
7 (6
) ATPase6 Cytb COX 1 COX 2
ND1 ND2 ND4 NDS D-loop

15 RFEEREF I Fndh ik B AL B
B 5 6 Wet B o7
Drummond '™ Beast 1.6.1
(http://beast.bio.ed.ac.uk/) ,
(uncorrected relaxed lognormal
clock) (9] :

(GTR+G+I+relaxed, MCMC=1000000, burn in=1000)
FigTree v1.3.1(http://tree.bio.ed.ac.uk/)

(Danio rerio) fifh
(Oryzias latipes), fif
(Tetraodontidae) (Takifugu rubripes)
filfi (Tetraodon nigroviridis),
56.0 ~32.25 Mal*"!

1.6 IR AR N =t #75 BAmE S
13

2 FLHER

21 REV . F7HERSH
LA-PCR (D
PCR( 2), 16 543 bp
(A T C G4

28.25%, 24.68%, 30.95%, 16.12%,

A+T>G+C Sequin Gene Bank,
IN182927 mtDNA 13
,22  tRNA ,2 rRNA 1
, (L-strand)
8 tRNA (Pro Glu Ser Tyr Cys Asn

Ala GIn) ND6 , (H-strand)

22 L EeFEAREKRLE T GILESIT

7 ATPase6 Cyt
b COX1 COX2 ND1 ND2 ND4 ND5 D-loop
(2 ,
1.4~1.9 K2P
(Lutjanus
malabarius) (=
0.239), (=0.195);
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Fz 1 ik DNA EFEFFINESIH
Tab.1 PCR primers for mtDNA complete genome

(5°-3") (5°-3%)
LA1 L2508-16s H1065-12S
CTCGGCAAACATAAGCCTCGCCTGTTTACCAAAAAC GGCATAGTGGGGTATCTAATCCCAGTTTGT
LA2 L12321-Leu S-LA-16SH

GGTCTTAGGAACCAAAAACTCTTGGTGCAA

1 12SL ACAAAGCATAGCACTGAAGATG
L1085-128 CAAACTAGGATTAGATACCC
L1340-128 ACGTCAGGTCGAGGTGTAGC
L1854-16S AAACCTCGTACCTTTTGCAT
L2510-16S CGCCTGTTTACCAAAAACAT
L3074-16S CCTACGTGATCTGAGTTCAG
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23
TGACTTCCWAAAGCCCATGTAGA
24
25
GGTCTTAGGAACCAAAAACTCTTGGTGCAA
26
27
28
TTCTTTCCKACTATTATWCACCG
29
30
31
32

L3483-ND1 GAYGGTGTAAAATTSTTTATTAARGAA
L3737-ND1 CAAACWATTTCSTATGAAGT
L4166-ND1 CGATATGATCAACTMATKCA
L4633-ND2 CACCACCCWCGAGCAGTTGA
L5260-ND2 CTGGSTTTATGCCMAARTG

L5644-Ala GCAAMTCAGACACTTTAATTAA
L6199-CO1 GCCTTCCCWCGAATAAATAA
L6730-CO1 TATATAGGAATRGTMTGAGC
L7255-CO1 GATGCCTACACMCTGTGAAA
L7863-CO2 ATAGACGAAATTAATGACCC
8343-LysAGCGTTGGCCTTTTAAGCTAAWGATWGGTG
Lut-ATP-Lb CTAGGACTGCTTCCCTACAC
L9514-CO3 TTCTGAGCCTTCTAYCA

L9916-CO3 CACCATTTTGGCTTTGAAGC
L10267-ND3 TTTGAYCTAGAAATYGC
L10681-ND4M GCKTTTTCKGCKTGTGAAGC
L11424-ND4

L11895-ND4 CCTAACCTWATGGGRGAACT
L12321-Leu

L12936-ND5 AACTCMTGGGAGATTCAACAA
L13553-ND5 AACACMTCTTAYCTWAACGC
L13940-ND5

L14504-ND6 GCCAAWGCTGCWGAATAMGCAAA
L14734-Glu AACCACCGTTGTTATTCAACT
L15369-CYBACAGGMTCAAAYAACCCC
L15777-CYBTGAATTGGCGGCATACCWGTAGA

TGCACCATTRGGATGTCCTGATCCAACATC

12SH TTTGCATGGATGTCTTCTCG
H1478-12S GAGAGTGACGGGCGATGTGT
H1999-16S CAACCAGCTATAACTAGGCTCGGT
H2933-16S GGATTGCGCTGTTATCCC
H3084-16S AGATAGAAACTGACCTGGAT
H3718-ND1 ACTTCGTATGAAATWGTTTG
H3976-ND1 ATGTTGGCGTATTCKGCKAGGAA
H4432-Met TTTAACCGWCATGTTCGGGGTATG
H4866-ND2 AAKGGKGCKAGTTTTTGTCA
H5334-ND2M CGKAGRTAGAAGTAKAGGCT
H5934-CO1 GGGTGCCAATGTCTTTGTGGTT
H6371-CO1 TTGATTGCCCCKAGGATWGA
H6855-CO1 AGTCAGCTGAAKACTTTTAC
H7480-Ser ATGTGGYTGGCTTGAAA
H8168-CO2 CCGCAGATTTCWGAGCATTG
H8589-ATP AAGCTTAKTGTCATGGTCAGT
H9076-ATP GGGCGGATAAAKAGGCTAAT
H9639-CO3 CTGTGGTGAGCYCAKGT
H10035-Gly CTTTCCTTGGGKTTTAACCAAG
H10433-Arg AACCACAATTTTTTGAGCCGAAAT
H10970-ND4 GATTATWAGKGGGAGWAGTCA
H11618-ND4 TGGCTGACKGAKGAGTAGGC
H12293-Leu
TTGCACCAAGAGTTTTTGGTTCCTAAGACC
H12632-ND5 GATCAGGTTACGTAKAGKGC
H13069-ND5

GTGCTGGAGTGKAGTAGGGC

H13727-ND5 GCGATKATGCTTCCTCAGGC
H14080-ND5 AGGTAKGTTTTGATTAKKCC
H15149 CYB
GGTGGCKCCTCAGAAGGACATTTGKCCTCA
H15560-CYB TAGGCRAATAGGAARTATCA
H15915-Thr ACCTCCGATCTYCGGATTACAAGAC
H16498-CR CCTGAAGTAGGAACCAGATG
H690-12S  GCGGAGGCTTGCATGTGTA
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12 ,

(L. rivulatus) ,

2.3 AT NetdiardkoT46 & A F

AR T
8
COX 1 5
1 LA-PCR ( 3~ 5 3
Fig. 1 Electrophoresis of LA-PCR fifi (Tetraodontidae)
M. 6000 bp DNA Marker; 1,2. LA1; 3,4. LA2
M. 6000 bp DNA standard molecular weight Marker; 1,2. LA1; 3,4.
LA2 40.86Ma, 13
M 1 2 3 4 5 6 7 8 61.49Ma,
by
¥ 3
2
000 32.7~8.2Ma , 4
1000 (57.8~48.7Ma)
500 8
200
100
2 PCR >
Fig. 2 Electrophoresis of common PCR 3 B
M. 2000 bp Marker; 1-8. PCR
M. 2000 bp Standard molecular weight Marker; 1-8. product of PCR 3 5 ’
ATPase6 4 (Lutjanus rivulatus)
F2 KPERAHEPS 7 MEHSERXRIBEEEBILR
Tab. 2 K2P Genetic distances between Lutjanus argentimaculatus and other snappers
(L. kasmira) (L. russellii)  (L.bengalensis)
ND 1 0.141 0.182 0.006 0.036 0.604 0.040 0.148
COX'1 0.148 0.108 0.102 0.145 0.148 0.124 0.123
COX2 0.128 0.085 0.065 0.128 0.120 0.075 0.087
ND 2 0.139 0.105 0.102 0.138 0.162 0.104 0.104
ND 5 0.189 0.158 0.138 0.190 0.197 0.153 0.162
Cytb 0.175 0.144 0.114 0.175 0.174 0.146 0.150
D-loop 0.238 0.180 0.201 0.241 0.230 0.173 0.168
ND 3 0.048 0.041 0.031 0.049 0.045 0.031 0.039
ND 4 0.228 0.167 0.165 0.230 0.251 0.197 0.197
ND 6 0.299 0.200 0.172 0.295 0.230 0.173 0.209
ATPase6 1.133 0.874 0.697 1.138 1.126 0.616 0.796
COX3 0.107 0.090 0.073 0.107 0.131 0.087 0.101
0.248 0.195 0.156 0.239 0.285 0.160 0.190
0.151 0.113 0.105 0.166 0.153 0.114 0.119
/ 1.641 1.721 1.481 1.442 1.862 1.403 1.599
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1 =T nigroviridis NC_007176.1
8.17 .
T. rubripes NC_004299.1

1 1 L. malabaricus NC 012736
—49.04 1 8.17 -
16.34 L. erythropterus GQ265897
L. sebae NC 012737

0.62

L. russellii NC_010963
0.63 L m Tt
57.21 - S
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L. kasmira NC 011578
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NC_009869
O. latipes NC_004387

D. rerio NC_ 002333

009 _ _
60.0 50.0 40.0 30.0 20.0 10.0 0.0

3

Fig. 3 Bayesian evolutionary tree of Mitochondrial com-
plete sequence

The branch’s inside is differentiation years, the outer side is poste-

rior rate

Danio rerio

Oryzias latipes

Lutjanus argentimaculatus
53.64

Lutjanus russellii

55.22

Lutjanus rivulatus
56.71

119.05

0.84
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49.56
61.49 Lutjanus kasmira

Lutjanus malabaricus
48.73
Lutjanus erythropterus

1
2 4545778
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4
Fig. 4 Bayesian evolutionary tree of Mitochondrial protein
coding gene

The branch’s inside is differentiation years, the outer side is poste-
rior rate

, 4 (Lutjanus russellii)
DNA 13
3
mtDNA ,
mtDNA ,
COX1 ND2 ATPase6 ,ND3 ND
66 /2013

/

4 ND4L COX3
Cytb ATPase8

ND5 ND6 COX2
ND 2 ATPaseb 3

,ND 1
, COX1

0.9 ND2 ND3 NDA4L

>

13 mtDNA

Danio rerio
Oryzias latipes

L. argentimaculatus
L. rivulatus

79.65

05 71.16

0.94

Takifugu rubripes

;‘45_2

— 0
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5 COX 1

Fig. 5 Bayesian evolutionary tree of COX 1 complete se-
quences of snappers

Tetraodon nigroviridis

The branch’s inside is differentiation years, the outer side is poste-
rior rate

&3 LAk DNA B35 X B Rt ET R 3 =
Tab. 3 Bayesian posterior probability of mtDNA partial
genes region

mtDNA
(bp)

11434 0.97 0.97
ATPase6
+COX 3296 0.86 0.92
1+ND2
COX'1 1566 0.72 0.91
ND 2 1046 0.97 0.91
ATPase6 684 0.74 0.9
ND 3 349 0.9 0.87
COX 3 779 0.48 0.86

16543 0.6 0.83
ND 4 1379 0.73 0.82
ND 4L 297 091 0.82
ND 5 1839 1 0.81
COX 2 693 0.86 0.77
ND 1 975 0.43 0.75
Cytb 1137 0.45 0.74
ND 6 522 0.76 0.63
ATPase8 168 0.78 0.59
37 /1
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Complete mitochondria sequence of Lutjanus argentimacula-
tus and Bayesian analysis

LIAO Jie, WANG Zhong-duo, GUO Yu-song, LIU Chu-wu

(Fisheries College, Key Laboratory of Aquaculture in South China Sea for Aquatic Economic Animal of
Guangdong Higher Education Institutes, Guangdong Ocean University, Zhanjiang 524025, China)

Received: Dec.,30,2011
Key words: Lutjanus argentimaculatus; mitochondrion genome; bayesian analysis; uncorrected relaxed lognormal clock;
snapper fish

Abstract: We got 16 543 bp Red snapper (Lutjanus argentimaculatus) complete mitochondrial DNA sequence
through common PCR, with the GenBank registration number being JN182927. Our sequence and the data in Gen-
Bank, red snapper’s mitochondrion gene composition were consistent with other snappers, according to the charac-
teristics of vertebrates. Bayesian tree of complete sequence and 13 protein-coding genes and their splicing sequence
indicated that: red snapper was close to L. russellii and L. rivulatus. The evolution rate differences of different mi-
tochondrial sections were obvious. COX 1, ND 2 and ATPase6 Bayesian posterior rates were significantly higher
than the other ten in 13 protein-coding mitochondrial genes of. The 13 protein-coding gene splicing sequences
Bayesian posterior rates were significantly higher than completed sequence, and were more suitable for Bayesian
uncorrected relaxed lognormal clock analysis. Thirteen protein coding gene splicing sequence’s Bayesian uncor-
rected relaxed lognormal clock work out snappers’ two main branches broke out in 61.5 Ma before, which was the

junction point of Danian and Selandian in Paleocene.
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