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; 70% , 50 pL (UPGMA) ,
ddH,0 1% DNA , (bootstrap) ,
DNA , 20 1 000 ARLEQUIN 3.11H"!
PCR (AMOVA)
: 16S F: CGCCTGTTTATCAAAAA CAT, 16SR: (fixation indices, Fy),
CCGGTCTGAACTCAGATCACGT.; PCR (permutation test) Fy
1.5U Taq 10xbuffer 3 uL. dNTP 3.6 pL primer(10 ( 1000) N, N,=[(1/Fx)-1]/2
pm)0.5puL DNA100 ng 30 uL
PCR 1 94 5 min,
94 30s 57 30s 72 1min 35 , 2 %%’5 é}*ﬁ
72 10min PER e 2.1 444K 168 rRNA A B A BA 51447
clustal W s
1.3 HELE , 441bp
EditSeq Seqman BLAST ,
clustal w'® , 16S MEGAS5.01 168
DNAsp 5.01 ( D, ( )3
, ( )
MEGAS5.011"" ,
TCAG A+T 29.91% 17.41%
Kimura2-paramter Kimura2- pa- 25.74% 26.94%  55.65%,A+T G+C
ramter (NJ) R DNA
F 1 IBREEK 16S rRNA FHI R BRI EHMK
Tab.1 Base compositions (%) of 16S rRNA sequences of A. pectinta from the five populations
CD RZ WD HN VAl
T 30.16 30.14 30.18 29.48 29.48 29.91
C 17.23 17.25 17.25 17.69 17.69 17.41
A 25.79 25.79 25.83 25.64 25.62 25.74
G 26.81 26.81 26.74 27.19 27.21 26.94
A+T 55.95 55.93 56.01 55.12 55.10 55.65
5 26 , 0.0000
26 9
1 2 3 , 3 ( 4 0.500~16.322,
2 , 0.273 ,
5 2
2.2 AZBRAREAE S AR ST
DNAspS5.0 , ( D
3 5 (P) (M)
0.01808, (H;) 0.6867 , Fa)( 5),
0.00297, ,
0.56006,
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®2 1S EFRBFEEFRFIRERMR
Tab. 2 Variable nucleotide positions in part of the 16S rRNA region of 10 haplotypes, and number of individuals of
each haplotype found in each locality

11111222 2222222222 333344
8878999012 2234445557 467900

CD RZ WD HN VAl
2480045076 7893780452 502368
Hap-1 TAGAACTATG GTCGGTTGAT AGGGTG 9 8 9 0
Hap-2 .. ... Ga.ol. 3 2 2 0
Hap-3 CG.GGTCG.A CCT.A.GA.AG..... 0 0 0 9 11
Hap-4 CG.GGTCG.A C.TAA.GA.AG..... 0 0 0 1 0
Hap-5 CG.GGTCG.A CCT.ACGA.AG..... 0 0 0 1 0
Hap-6  .ocooes e G. ... 0 1 0 0 0
Hap-7 ... Choveeees e 0 1 0 0 0
Hap-8 VA GTCAG. 0 0 1 0 0
Hap-9 e T 0 0 1 0 0
F 3 HITIBk 16S BESHMESHLLEK
Tab.3 Summary of genetic diversity of different A. pectinta populations
CD RZ WD HN VAl
H 2 4 4 3 1 9
H, 0.4091 0.5606 0.5256 0.3455 0.0000 0.6867
S 1 3 7 3 0 26
K 0.4091 0.6364 1.3077 0.5455 0.0000 7.9743
P; 0.00093 0.00144 0.00297 0.00124 0.00000 0.01808

x4 WIIBRHARTEHRERERY K REEFES D
Tab.4 Average number of nucleotide differences between populations (K) and the pairwise distances matrix for the 16S
rRNA gene fragment (D)

CD RZ WD HN Z]
CcD 0.00002 0.00004 0.01743 0.01761
RZ 0.500 0.00006 0.01760 0.01778
WD 0.827 0.949 0.01742 0.01759
HN 15.841 16.091 16.322 0.00003
VAl 15.750 16.000 16.231 0.273
K, D
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6666666667 TTTTTTTTTS 5885838389 9999999990 0000000001 1111111117 2222223223 3333333334 4444444445 5555555556 6666666667

1234567890 1234567300 1234567390 1234567890 1234567590 1234567890 1234567890 1234567890 1234567890 1234567890 1234567890
Jt77North China CTGTGCAACT TTACTAGGTA GGTAGGTTGA CTACTATAAA GTTTAGCTGG GGCAGCTAGG GAAAAGGTAA AACTTCCCCA TTGATTGTAT ACTGATAGGT TTTGATCCAA '
TETTSOUth ChiNA - -+« vvv eeennenns [ B o TC oo et e ACC.. oonnn.. T ceeen. P I

1
Fig.1 Specific sequences of 16S gene among the A. pectinta populations in North and South China

x5 BEARW)FEESULRY F,

Tab.5 Gene flow (V,) and genetic fixations index (F) between and within five populations of A. pectinta

CD RZ WD HN VAl
CD 11.5011 13.6406 0.0155 0.0066
RZ 0.04545 20.8500 0.0191 10.101
WD 0.03805 0.02457 0.0301 0.021
HN 0.96987 0.96328 0.94323
VA 0.98701 0.98011 0.95972 0
Fy, Ny
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: 50.07%,
5 AMOVA ,
, 6 (Fo)  0.5007
(P<0.001, P=0.0000)

Fo6 MIINRHAREERERMATHEN
Tab. 6 Analysis of molecular variance (AMOVA) among populations of A. pectinta

4 9.701 0.18969* 50.07
54 10.214 0.18916° 49.93
58 190915 0.37884
a b , P<0.001, 1023
NJ UPGMA 5 5
,5 [1810.01889 19.0027
, 3 , 2 (1210.00343, 5
( 2 , 0.0000 0.00093, 5,
3 Wi ’
DNA ,
DNA 4
16S , ,
rRNA DNA ,
) clustal w ,
12151 Boulding M 168 1 ,
RNA 3 , 3
16S 4,
[16]
16S
5 16S rRNA , ,
441bp A+T 55.65% ,
G+C : (1) ,
[12] [13]
AT GC , 5
59 26, ,
9 , 0.6867, ,
(0.6335+0.0500) 5 Col
, , 3
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Fig.2 UPGMA and NI trees of 16S gene constructed from genetic distance among the A. pectinta individuals
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The genetic diversity of five populations of Atrina pectinta in
China based on mitochondrial 16S rRNA gene

YAN Jia-kun'?, YANG Ai-guo?, ZHOU Li-qing?, WU Biao?, BAI Lin-jian"?,
LIU Zhi-hong?

(1. College of Fisheries and Life, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of
Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Insti-
tute, Chinese Academy of Fishery Sciences, Qingdao 266071,China)

Received: May,23,2012
Key words: Atrina pectinta; 16S rRNA; Genetic diversity

Abstract: Mitochondrial 16S rRNA gene fragments of Atrina pectinta sampled from five locations (Changdao,
Wendeng, Rizhao, Zhanjiang and Sanya) were amplified with universal primer; the PCR products were sequenced,
and 441bp nucleotide sequences were obtained. The T, C, A, G and A+T contents in this fragment were 29.91%,
17.41%, 25.74%, 26.94%and 55.65%, respectively. The AT content was higher than the GC content. The diversity
of the population analysis showed that the population of Wendeng had higher level of genetic diversity. Nine hap-
lotypes were defined among five populations, which were from 26 segregating sites. The fixation indices (F) ana-
lyzed by AMOVA totaled to F = 0.5007 (P<0.001) showing that the genetic fixation inter-populations was a little
larger than that intra-populations and indicated significant genetic fixation among the five populations. The
Neighbor-joining (NJ) phylogenetic tree and UPGMA phylogenetic tree were made from the five populations of 4.
pectinta. The result showed that the population of WD, CD and RZ might have originated from one clade, while

populations of HN and ZJ from another.
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