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Tab.1 Haplotypesof 16SrDNA and itsdistribution in seven populations of Octopus ocellatus
sequence variation and corresponding site population
111222 2222222233 3333334444 444
haplotype 46369111 1123688900 0022390033 478
DL YT QD LY SH VA GZ
4590698134 6779316956 7817322356 193
H1 AATCCGGAGC G-AGACTC-- --C-GAACTA CGT 13 12 6
H2 A 2 6
H3 .G 5 2 2
H4 LA s 1
HS L GT G.. 1
H6 LT s 1
H7 L 1
H8 1 1
H9 1
H10  G-eece. e, 1
H Teeeeo s A 1
HI12 e G 1
H3 Ll T.. 1
H14 T.T.A.AT AT.G.-A T.AG. A 1
H15 T.T.A.AT AT.G.-AA TT.AG. A. 1
H16 .T.T.AGAT AAT...-AA TT.AA. 1 3 1
H17 T.T.A.AT AAT...-AA. TT.AA.... 2 4
H18 T.T.AGAT AAT...-AAT ATT.AA.... 1
H19 T.T.A.AT AT.G-A.. .T.AG.... 1
H20 .T..T.AGAT AAT...-AA. TT.AA.... A. 1
H21 T.T.A.AT AAT...-AAT ATT.AA.... 1
H22 T.T.A.AT AAT...-AA. TT.AA.... AG 1
H23 .T..T.AGAT AAT...-AA. TT.AA.... .G 1
H24 .T.T.AGAT AAT...-AA. TTTAA.... 1
H25 T.T.AGAT AAT.G.-AA. TTTAA.... .G 1

:DL YT QD LY SH ZS GZ

“_=3
5

. &€& 33
N .

Note: DL,YT, QD, LY, SH, ZS, GZ represent Dalian, Yantai, Qingdao, Lianyungang, Shanghai, Zhoushan, Guangzhou populations, respec-

tively. “—77represents gap.““. *”represents the same nucleotide base with the representative sequence.
x2 EERAMEEERSHSEIT
Tab.2 Genetic variation parametersin Octopus ocellatus populations
genetic variation parameter

population sample size h s1 K Tajima D-test Fu’s F| test
Dalian population 20 0.53240.100 0.001220.0003 0.584 0.0851 0.0840
Yantai population 20 0.64720.120 0.0024=0.0007 1.158 —1.8693* —4.3609%*
Qingdao population 15 0.70520.074 0.0019=0.0003 0.895 —0.0883 —-0.5793

Lianyungang population 17 0.6910.103 0.0021=0.0004 0.985 -1.0771 —-1.6032
Shanghai population 8 0.250=20.180 0.00260.0018 1.250 —1.5952* —2.1504*
Zhoushan population 10 0.82240.097 0.00510.0010 2.422 —1.4856* —2.6713*
Guangzhou population 10 0.75620.130 0.00290.0007 1.400 -0.0379 —4.5226%*

ths1, K ¥ (P<0.05); **

(P<0.01).

Note: /1,1, K represent haplotype diversity, nucleotide diversity and average number of pairwise difference. *represents the test result arrives
at significant level (P<0.05). ** represents the test result arrives at extremely significant level (P<0.01).
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Fig. 1 UPGMA tree constructed using Nei’s distances for 16S

rDNA of Octopus ocellatus
DL, YT, QD, LY, SH, ZS, GZ represent Dalian, Yantai, Qingdao, A
Lianyungang, Shanghai, Zhoushan, Guangzhou populations,
respectively. ( 3), A
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Fig. 2 Unrooted minimum spanning trees showing genetic relationship among 16S rDNA haloptypes of Octopus ocellatus
Sizes of circles are proportional to haplotype frequency. Perpendicular tick marks on lines joining haplotypes show number of nu-
cleotide substitutions.

R3 EHEBEKERESURBGIAETMERR A% L)

Tab.3 Pairwise Fsr (below) and Ny, (above) values among populations of Octopus ocellatus

population Dalian Yantai Qingdao Lianyungang Shanghai Zhoushan Guangzhou
Dali 15.125 5.750 1.408 0.039 0.058 0.038
alian
Yantai 0.032 3.774 1.628 0.054 0.073 0.052
antai
Qingd 0.080 0.117** 37.962 0.057 0.077 0.052
ingdao
Li 0.262%* 0.235%* 0.013 0.054 0.072 0.049
ianyungang
Shanehai 0.927** 0.902%** 0.898%** 0.902** 0.997 0.320
anghai
Zhoush 0.896%** 0.873%* 0.866%* 0.874%** 0.334* 7.313
oushan
G " 0.929** 0.906** 0.906** 0.911%** 0.610** 0.064
uangzhou
¥ (P<0.05), ** (P<0.01).

Note: * donates significant genetic differentiation between two groups(P<0.05). ** donates extremely significant genetic differentiation
between two groups(P<0.01).
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Fig. 3 Plot of gene flow (V) and geographic distance be-
tween populations of Octopus ocellatus
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Fig. 4 Historical demography of O.ocellatus populations
based on 16S rDNA sequences
Bars in the figure represent the observed frequencies of haplo-
types. Solid lines represent expected frequency of haplotypes
under sudden expansion model.
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Population genetic structure of Octopus ocellatus in coastal waters of
China based on 16SrDNA sequence

LV Zhenming, LI Huan, WU Changwen, FAN Zhenjiao, ZHANG Jianshe

Zhejiang Provincial Key Laboratory of Mariculture Equipment and Technology, Zhejiang Ocean University, Zhoushan 316000,
China

Abstract: Genetic structure of populations is greatly influenced by the dispersal ability of marine organisms. It
seems intuitive that limited dispersal capability should result in greater genetic differentiation. Octopus ocellatus
is a typical cephalopod species which shows limited dispersal potential. In this study, the effect of dispersal capa-
bility on population genetic structure was tested on seven populations of O. ocellatus in coastal waters of China,
by applying mitochondrial gene sequencing technology. A 485 bp segment of the 16S rDNA gene was sequenced
and analyzed in 100 specimens. Results showed that strong genetic structure existed in seven O. ocellatus popula-
tions. Two distinct clades with 14 fixed nucleotide base variation in the 16S rDNA gene region were detected: one
was composed of four populations from northern coastal waters, including Dalian, Yantai, Qingdao, Lianyungang
populations, the other consisted of three populations from southern coastal waters including Shanghai, Zhoushan,
Guangzhou populations. The Fsr and N, between the two clade were high, which amounted to 0.878 and 0.069,
respectively. AMOVA test, which showed 12.24% of the genetic variation lied within populations and 87.76% lies
between populations, further suggested there was genetic differentiation between the two lineages. The net genetic
distance between the two lineage was 0.019, suggesting a moderate and intraspecific level of differentiation. The
two lineages may diverge in late Pleistocene, suggested by molecular clock analysis. The divergence might be
resulted from low dispersal ability in O. ocellatus at both larva and adult stages. Pattern of isolation by distance
was observed in this species, further verifying this point of view. The frequent osilation of sea level during the late
Pleistocene and the fresh water outflow from Changjiang River might also play an important role in the formation
of genetic structure in O. ocellatus populations along China coasts. These findings will have important implica-
tions for better exploitation and protection of O. ocellatus resources in China in the near future.[Journal of Fishery
Sciences of China, 2011, 18(1): 29-37]

Key words: Octopus ocellatus; 16S rDNA; population genetic structure
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