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1 1.2.2 PCR PCR :
16S3L (5-TGAGCGTGCTAAGGTAGC-3"),
1.1 16S4H (5-AGCCAACATCG AGGTCGC-3') (Lydeard
2009 2010 et al, 1996), DNA ,
4 ¢ D,
) PCR 50ul, Sul 10xbuffer, 4pl
Mg®" (20mmol/L), 4ul dNTPs (2.5mmol/L), 0.4ul Taq
1.2 DNA polymerase (5U/ul), (10mol/L) 1l
1.21 DNA 2ul DNA (10—100ng/ul), 32.6ul ddH,0;
DNA (Sambrook PCR :94°C 2min, 94°C 1min, 52°C
et al, 2002) K 7/ ( ), DNA 30s, 72°C Imin, 35 , 72°C
R TE (pH 8.0) R 1% 10min DL2000 DNA Marker (Takara, 100—
DNA 2000bp) , PCR 1.5%
OD26onm  ODasonm ) -20C , ,
1 BN mRER MG
Tab.1 Sampling time and sites of M. coruscus
. )
() 2010.10 20
(WZ) 2010.10 17
(ND) 2009.07 26
(FZ) 2010.12 20
1.2.3 PCR T A C G ZS WZ ND FZ M
( 2 30.74%
1.2.4 BLAST 31.83% 14.22% 23.21%,
GenBank , A+T (62.57%)
, MEGA4.1 Clustal G+C (37.43%)
X DNA ,
MEGA4.1 ,
DnaSP4.10 ,
(Nucleotide diversity, P;) (haplotype
diversity, h) Arlequin 3.01
(AMOVA) 2.2
, (F-statistics, ! plg; rRNA
Fs ( 1000), N 83 168 Fig.1 PCR amplification
Nm = (1-F)/2F rRNA , result of 16S rRNA gene
2 1 GOTATGAAAGGGTTAACGAGGAAGGTGCTG=TGTCTAAAAACTTAGTT TAAACTAACTTAAAGGTGAAGAGGCCT
21 16S rRNA 76 TTATAAGAAAGAAGGACGACAAGACCCTATGAAGCTTTATCTTATTAGGGATTTGAAAGATCCTTATACGATTTT
PCR , 151 GATGGGAGATCAGTAAAMATAAGTCTTTTACCATTATTTTTATCTTACAAGTGTTTCCTAATTTTATATGTGTGA
16S rRNA ( 226 CTAGCTACTCTAGGGATAACAGCGCAATTTCTCCCGAAAGATGGTATTGGAGGGGAAGATTGCGACCTCGAT-GT
1) , , 301 TGGCT
305bp ( 2 16S rRNA ( 1)

2) 16S rRNA Fig.2 Nucleotide sequence of 16S rRNA gene fragment of M. coruscus (Haplotype 1)
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150 , 3 16S rRNA FFIHIEFE N 4 MEHRRIRE S HESH
o Tab.3 The genetic diversity parameters of 16S rRNA gene in
49.18%, 102, the four populations of M. coruscus
R 11
83 28 ’ 7 8 12 5
2, 41.10%, (%) 1.97 2.95 9.18 35.41
1 R 25 2 (Hd) 0.68947  0.64706  0.74154  0.78947
9 |, 26 s Py 0.00319  0.00335 0.00882  0.16289
3 , (K) 092632 097059 2.55692 47.23684
R4 BEEBRANBEKEIEEFER( VRO 5
(Hd)  0.810,

(P)  0.09602,

(K)  27.846,

%2 EEMEN 165 rRNA EE K BB FFIEK (%)

Tab.2 Nucleotide composition (%) of the fragments of 16S

rRNA gene in M. coruscus

A T C G
31.78 31.29 13.93 23.00
31.74 31.33 13.92 23.01
31.53 31.43 14.01 23.03
32.33 28.80 15.04 23.83
31.83 30.74 14.22 23.21
( 3,
1.97%—35.41%,
0.64706 — 0.78947 ;
0.00319—0.16289 ;
0.92632—47.23684,
3 , 4
2.3
MEGAA4.1 , 4
( 4 , 16S rRNA
0.003—0.217 S
0.006,
0.0141, s
N, 35.96,
; 0.006,
0.0059, Nm  30.95,
0.003, 0.0018,
N,  41.87, (P>0.05),

(% (( )
Tab.4 Genetic distance (below the diagonal) and Fy (above the
diagonal) comparisons of the four populations of M. coruscus

— -0.0141 0.0159 0.6319
0.006 — 0.0118 0.6315™
0.006 0.003" — 0.6217"
0.217" 0.215™ 0.215™ —
D* (P<0.05), ** (P<0.01)
, , 0.2913 0.2918 0.3042,
(P<0.001)
, 3
AMOVA
C 9, 39.49%
, 60.51% ,

x5 EBERMWN 4 MEKEEETR AMOVA 531
Tab.5 Analysis of molecular variance (AMOVA) about the four
populations of M. coruscus

*

P
(%)
3 570.534 7.22195 39.49 <0.001
79 704.827 11.06604 60.51 <0.001
D ¥ 1000
MEGA4.10 UPGMA ( 3,
b 2 b
, 3
3
3.1 16S rRNA
DNA
(Kappner
et al, 2006; Cannas et al, 2006), 16S rRNA
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Fig.3 UPGMA phylogenetic tree based on 16S rRNA of four
populations of M. coruscus

4 16S rRNA
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(62.57%) G+C (37.43%),

( ,2003;

, 2007, , 2009)
16S rRNA 305bp,

(2009) 16S rRNA
282bp , ;
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460bp ,

, mtDNA
( COI Cytb ), mtDNA
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GENETIC STRUCTURE AND SEQUENCE ANALYSIS OF FOUR POPULATIONS OF
MYTILUS CORUSCUS IN THE COASTAL WATERS OF SOUTHEAST CHINA SEA USING
16S rRNA

YE Ying-Ying', XU Mei-Ying"?, GUO Bao-Ying"’, WU Chang-Wen'

(1. Marine Science College of Zhejiang Ocean University, National Engineering Research Center of Marine Facilities Aquaculture,
Zhoushan, 316004; 2. Zhejiang Dahaiyang Science and Technology Co., Ltd., Zhoushan, 316004; 3. Key and Open Laboratory of Marine
and Estuarine Fisheries Resources and Ecology, Ministry of Agriculture, East China Sea Fisheries Research Institute, Chinese Academy

of Fishery Sciences, Shanghai, 200090)

Abstract The sequence of 16S rRNA was used to investigate the genetic structure and genetic variation of four popu-
lations of Mytilus coruscus in coastal waters of southeast China Sea. Partial sequence of 305bp was obtained through se-
quencing the 16S rRNA gene of 83 individuals from four M. coruscus populations. 150 polymorphic sites, 28 haplotypes
were detected out of 83 individuals from four populations. The haplotype diversity index (Hd), mean nucleotide diversity
index (P;) and average number of nucleotide differences (K) reached 0.810, 0.09602 and 27.846, respectively. Results
above showed that M. coruscus in coastal waters of southeast China Sea keep plentiful genetic variation in its natural
populations. The genetic structure test results show that the genetic distance among the populations of Zhoushan, Wenzhou,
and Ningde were so low, their Fy among —0.0141—0.0059, no significant divergence was detected (P>0.05). The genetic
distance between the population of Fuzhou and other three populations were higher. F, among 0.6217—0.6319, significant
divergence was detected (P<0.001).

Key words Mytilus coruscus, 16S rRNA, Genetic diversity
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