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s RAPD-PCR 1.2 DNA
- ; ( ) 0.1g, /
R (2006) S11 DNA( , 2006), —20°C
RAPD-PCR R
10% R 1.3
RAPD-PCR DNA 13.1 PCR DNA:
) - 1 ;
( , 2000; ,2002) 1 PCR DNA
, 100ng, 25uL, 10xBuffer 2.5uL,
( dNTPs 4pL ( 2.5mmol/L), 1uL (10pmol/L),
, 2010; Miya et al, 2000; Gunnarsdoéttir et al, Tag 0.2uL (5U/uL) PCR :95°C
2011) - 3min; 94°C 45s, 54°C 45s,72°C 1min 30s,
, 35 ; 72°C 10min PCR
s PCR
1.3.2 15 PCR
pMD18-T 4C R E.
1 coli DH5a MI13F/R R
1.1 3 5
- (Pseudosciaena
crocea) 25,2010 11 1.3.3 DAMBE Vector
NTI 7.0 R
1 KEGBZAAEELSKFIFESIY. STFXYEIMERREEAELELTSY
Tab.1 The primers for amplification of the complete mitochondrial genome of P. crocea, its high variability regions and for identifica-
tion of Dai-qu Stock P. crocea
(bp) (5'—3") (5'—3")
1 350—1621 1272 AGTCAACGGCGTAAAGAGTGG TACCCTTCTGGGAAAGTTGT
2 1481—2664 1184 CCTGGGAAATGAATAGAAGT AAAATCATGGCATAGATAGA
3 2526—3960 1435 TTACGACCTCGATGTTGGATCAG GGAAGCACTAGGAGTTTTGAGT
4 3855—4767 913 AAGGGCCACTTTGATAGAGTG GTGAGTGCGGGGGTTTTGGCTCA
5 4581—5787 1207 TTGCCTACTCCTCAATTGCCCAC CTTATGTTATTCATTCGGGGGAA
6 5536—7089 1554 CCTCTACCTAATTTTTGGTGC ATGCGGTTGGCTTGAAATCAA
7 6704—8135 1432 AGCACTTGAACAAAAGCTCACTT GTCGAAGAGGCTTACAGTCATGGTCA
8 7902—8844 943 GCAAGCGTTAGCCTTTTAAGC CAGGGGCTGGGGTCTACTAT
9 8517—9812 1296 CCTACACTTCTTATCCCTATTCTAAT GGAGAAAGGGAGGCGAGCGGT
10 9602—10821 1220 AGTATTAGTGACTTCCAATCA TGTAGAATAGAAAATAAGTGCC
11 10655—11923 1269 CCTCTTAACATCCCTGCAAATC TTCCTAAGACCAACGGATGAGC
12 11760—13253 1494 AAAACATTAGATTGTGATTCTAA GACTCGGAGGCTGTAAATAG
13 13105—14416 1312 GCCTGGCCCTCACTGGTACC AGCGGGTGGGTTTTGCGTAG
14 14329—15861 1533 CTCTAACCAGGACTAATGGCTTG TGATTATCAATCAATGTCCC
15 15758—507 1217 TCAACATTAATTACCACGCT GGGGTATCTAATCCCAGTTT
Bl 15068—62 1462 AGACCTTCTAGGCTTTGCAATC GGAGCTTTCTAGGGCTCATCT
B2 10805—11589 785 TTATTTTCTATTCTACACCCTGGC AGAGGGAATACCCCGCTGT
J1 15953—16287 335 GGCATTTAGGCACAAGGAC GGGGGCACAACTCAGAGG
J2 10909—11565 657 CAGGCCCCACCATACTAGT GGGTGCCGGTTCCTGAC
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10ng (J1 ) 40ng (J2 ) PCR :
1.4 95C 2min; 94°C 30s, 55.8°C 40s, 72°C
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mtDNA ( : FJ 595214 2
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25 Bl PCR 2 -
, B2 25 16467bp, 64
9 - PCR , 99.6%, 37 , 13
tRNA ,
15 - D-loop
151 (2.01%), ND3(0.86%) CO
, (0.72%) ND6(0.57%) ND4(0.43%)
nm )2 2.2
(D
152 PCR Real-time PCR 2 Bl B2 -
25uL, SYBR Premix EX Taq (2x) 12.5uL, PCR )
10pmol/L 0.5uL, 10ng/uL DNA 1pL, , 3 B1
ddH,O 10.5uL :95C 2min; 94°C D-loop , 2
30s, 4 (512C 53.6°C 558C 58.6C) ,
40s,72°C 35s, 35 Real-time PCR 15971 16270 2 OTU,
1% D1 : GGCATTTAGGCACAAGGTC CTTCTGAG-
- TTGTGCCCCC, D2 : GGCATTTAGGCACAAGGTT
Real-time PCR Ct TTTCTGAGTTG TGCCCCC; 25
D1 , - 25 , 9 D1
1.5.3 PCR n J2 25 16 D2 , B2
- PCR D1 ND4 s
PCR 25uL, 10xBuffer 2 ,
2.5uL, dNTPs 4puL (1 2.5mmol/L), 0.5uL (10 10927
pmol/L), Taq 0.2uL (5U/uL), DNA 11549 2 OTy, N1 : CAGGC
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Electrophoretogram of PCR products amplified from the mitochondrial genes of P. crocea
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Tab.2 Genomic structure of mtDNA of Dai-qu Stock P. crocea and its difference with Min-yue Stock

C )
tRNAP" 1—69 69
125 rRNA 70—1016 947 1(0.11%)
tRNAY 1017—1087 71
16S rRNA 1088—2783 1696 2(0.12%)
tRNA" 2784—2857 74
ND1 2858—3832 975 4 324 4(0.41%)
tRNA'"® 3837—3906 72 1
tRNACT 3906—3978 73 1
tRNAM® 3978—4048 71
ND2 4049—5094 1046 348 4(0.38%)
tRNAT™? 5095—5165 71 1
tRNAAR 5167—5235 69 2
tRNA 5238—5310 73 37 1(1.37%)
tRNASY 5348—5414 67 1(1.49%)
tRNA™" 5415—5484 70 1
col 5486—7042 1557 5 518 4(0.26%)
tRNAS 7038—7109 72 3
tRNAAP 7113—7181 69 8
co 7190—7880 691 230 5(0.72%)
tRNA"Y® 7881—7955 75 1
ATPase8 7957—8124 168 10 55
ATPase6 8115—8797 683 227
co 8798—9582 785 261 2(0.25%)
tRNASY 9583—9653 71
ND3 9654—10002 349 116 3(0.86%)
tRNAAT 10003—10071 69 1(1.45%)
ND4L 10072—10368 297 7 98
ND4 10362—11742 1381 460 6(0.43%)
tRNAMS 11743—11811 69
tRNASE 11812—11878 67 6
tRNA 11885—11960 73
ND5 11958—13796 1839 4 612 4(0.22%)
ND6 13793—14314 522 173 3(0.57%)
tRNAC! 14315—14383 69 4 1(1.45%)
Cytb 14388—15524 1137 4 378 6(0.53%)
tRNAT 15529—15600 72 2
tRNAP™® 15603—15672 70
D-loop 15673—16467 795 16(2.01%)
CCCACCATACTAAT GACAGGAACCGGCACCC, N2
N2 :CAGGCCCCACCATACTAAC AACAGGA- D-loop  ND4 OTU
ACCGGCACCC; 25 N1, - , 3 : D1-N1

9 DI , 4 N1 , 5 DI1-N2 D2 25 DI-N1
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Tab.3 Different OTUs and its corresponding sequences, primers, proportion and electrophoresis pattern
DI-N1 - DI-N1 - DI-N2 - D2
(5'-3") (5'= 3" (5'-3") (5'=3" (5'=3")
71 GGCATTTAGGCACAA GGCATTTAGGCACAA GGCATTTAGGCACAA GGCATTTAGGCACAA GGCATTTAGGCACAA
GGAC GGTC GGTC GGTC GGTT
GGGGGCACAACTCA CTTCTGAGTTGTGCC CTTCTGAGTTGTGCC CTTCTGAGTTGTGCC TTTCTGAGTTGTGCC
GAGG ccc CccC ccc Cccc
12 CAGGCCCCACCATAC CAGGCCCCACCATAC CAGGCCCCACCATAC CAGGCCCCACCATAC
TAGT TAAT TAAT TAAC
GGGTGCCGGTTCCT GACAGGAACCGGCA GACAGGAACCGGCA AACAGGAACCGGCA
GAC CCC CCC CCC
/ 25/25 4/25 5/25 16/25
100% 16% 20% 64%
2a 2a 2b 2¢ 2d
F4 TEREBMRE. 1Y FIHER DNA #REY Ct &
Tab.4 Ct values of different annealing temperature, primers and template DNA
Ct
D1 D2 D1 D2 N1 N2 N1 N2
51.2°7C 19.96+0.05 23.91+0.01 3.95+0.06 22.13+0.10 25.70+£0.08 3.57+0.18
53.6C 20.08+0.08 24.69+0.06 4.61+0.14 22.43+0.07 26.20+0.04 3.77+0.11
55.8C 20.48+0.06 25.8340.05 5.35+0.11 22.43+0.08 28.72+0.05 6.29+0.13
58.6C 22.66+0.13 26.55+0.08 3.89+0.21 24.37+0.12 33.27+0.09 8.90+0.21
. _ M 1 2 M M 1 2 M
> bp bp
3 i DI-NT 5409 2000
4 , DI-N2 5
,D2 16 - 1000 1000
750
25 750
500
4 , 21 500
250
250
100
’ 100
M 1 2 M M 1 2 M
2 Bl B2 bp bp
PCR s 2000
2000
, OTU
1000
DI1-N2 D2
1000 750
100% - ;750
500
OTU 500
DI1-NI1, 250
86.2% 250
100
(25/25+4), - 100
13.8%(4/25+4)
2.3 PCR

Real-time PCR

2

OTU
Fig.2 Electrophoretogram of PCR products from different OTUs of P. crocea

a: D1-N1

;b:DI-N2 ;¢

d: D2
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, PCR DI ¢ 3
D2 N1 N2 OTU
DNA Ct 4, 55.8C
Real-time PCR , 3
558C ,J1 J2 Ct 2, -
PCR DNA 40ng, )
PCR , 28 )
24 PCR
2, ( 4 1.2
PCR 2b 2c DNA, ,
2d, - , DNA 10ng/pl, J1 12
2a, J1 PCR ( 1.5.3 PCR ),
335bp, J2 649bp s D1-N2 D2 ( 2b
i J2 25 - 2¢ 2d), 100% - ;
PCR , 1.5% OTU DI-N1( 2a),
bp M D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 D21 D22 D23 D24 D25 M

500

250

M D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12D13 D14 D15 D16 D17 D18 D19 D20 D21 D22 D23 D24 D25 M

bp

750
500
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3
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PCR

Fig.3 PCR identification with diagnostic primers of Dai-qu Stock P. crocea

a: D1-D25 s

J1; b: D1-D25
J1; d: M1-M9

R J2; ¢c: M1-M25 -
12
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THE AMPLIFICATION OF THE COMPLETE MITOCHONDRIAL GENOME OF
THE DAI-QU STOCK PSEUDOSCIAENA CROCEA AND THE
DEVELOPMENT OF ITS DIAGNOSTIC PRIMERS

SHEN Xi-Quan', HE Meng-Meng',

YAN Xiao-Jun',

XUE Liang-Yi', WU Xiong-Fei’

(1. Marine Biotechnology Laboratory, Key Laboratory of Applied Marine Biotechnology, Ministry of Education,
Ningbo University, Ningbo, 315211; 2. Ningbo Academy of Ocean and Fishery, Ningbo, 315012)

Abstract

The complete mitochondrial DNA (mtDNA) genomes of Pseudosciaena crocea sampled from Min-yue and

Dai-qu Stock were amplified by PCR and sequenced. The sequences of high variability regions from 25 samples respec-
tively were obtained, which were divided into 3 Operational Taxonomic Units (OTUs): D1-N1, D1-N2 and D2. The results
indicated that: all the Dai-qu Stock samples were clustered into D1-N1 type; Min-yue Stock samples were clustered into
DI1-N1, DI-N2 and D2 type. Primer pairs J1 and J2 were designed to significantly distinguish different OTUs, and PCR
conditions were optimizated for identification. The results show that the accurate rate of identification for Min-yue Stock P.

crocea is 100%, if the band pattern on photo belongs to DI-N2 or D2 type, and the accurate rate of identification for

Dai-qu and Min-yue Stock P. crocea are respectively 86.2% and 13.8%, if it belongs to D1-N1 type, according to gel im-

ages of the samples. The research results provide technical support for varieties resources conservation, selective improved

variety and market sales of the Dai-qu Stock P. crocea.
Key words Dai-qu Stock Pseudosciaena crocea;
OTU; identification

Min-yue Stock Pseudosciaena crocea;

mitochondrial genomes;



