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x1 FHRIJEAHES MHEHAEEESH

Tab. 1 Haplotype distributions of Platevindex mortoni sampled from 5 localities

population
GX HN CN

total

haplotype XM
Hap_1 9
Hap_2 1
Hap_3 1
Hap 4 1
Hap_ 5 1
Hap 6 1
Hap_7 1
Hap_8 1
Hap_9 1

Hap 10 1

Hap 11 1

Hap 12 1
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1 XM- , Z)—- , GX— , HN— , CN- .
Note: XM—Xiamen, Fujian; ZJ-Zhanjiang, Guangdong; GX-Qinzhou, Guangxi; HN-Dongzhaigang, Hainan; CN—Cangnan, Zhejiang.
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(XM) (CN) CN HN
, 12 ,HN 6 ) ,Fg¢ 0.1495, Ny  1.4222
2.2 5 CO1
(Ns) Kimura 5 5 , 5
10 85 (VA)) 0.002 0~0.133 3,
(GX) (10 ), (CN) HN 4
, , , CN
(HN) , (CN) Z] XM GX
(Ny) , ZJ GX ,
0.625~0.889, , HN , CN
0.002 0~0.057 2,
0.835+0.039 HKY+G ML
0.057 2+0.006 0, , , ML
3 , , Hap27 Hap29  Hap31
(K) , XM ZJ GX K , () colI
1, HN CN K , 30, , ,
K , 33.8207( 2) , Hapl Hap28
2.3 , , Hapl 25
5 AMOVA , , Hapl
, 65.98% , 34.02% Hap28 (CN)
, , (HN) , HN CN
Fg  0.659 8 (P<0.01), , ,
( 3 , HN 6 ,
Fy , Z] XM GX 2 CN Hap28
s Fy ; ; (2
Nem>40 (1 4), Mantel ,
, HN CN (r=
F>0.25, Non  0.0513~0.1386, —0.100 0, P=0.472 0)( 3)
#2 AREBEGTERERAENBRESHEESH
Tab.2 Neutrality measures and parameters of genetic diversity from P. mortoni
population sample size Na N, h P K
CN 20 12 85 0.889+0.055 0.0595+0.0111 35.1790
XM 20 12 14 0.8110.092 0.00240.0005 1.4000
VAl 16 7 10 0.625+0.139 0.00210.0007 1.2500
GX 17 8 10 0.6690.129 0.00200.0006 1.1765
HN 11 6 58 0.855:£0.085 0.0530+0.0068 31.3091
total 84 41 117 0.835+0.039 0.05720.0060 33.8207
: XM- , Z)- , GX- , HN- , CN-

Note: XM—Xiamen, Fujian; ZJ-Zhanjiang, Guangdong; GX—Qinzhou, Guangxi; HN-Dongzhaigang, Hainan; CN—Cangnan, Zhejiang.
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F3 THRRERABEEIAERA AMOVA 4

Tab. 3 Analysis of molecular variance (AMOVA) among populations of P. mortoni

/% variation

source of variation df sum of squares variance components
among populations 4 880.727 12.83677, 65.98
within populations 79 522.832 6.6181V, 34.02
total 83 1403.560 19.4549 100

: Fy=0.6598 (P<0.01).
Note: F,=0.6598 (P<0.01).
4 IERHEAESHEAONEERELAMEEIULERETAH)

Tab. 4 The gene flow (above the diagonal) and pairwise Fy (below the diagonal) among P. mortoni populations

population CN XM Z] GX HN
CN 0.1248 0.1386 0.1342 1.4222
XM 0.6671%* —416.9167 -357.3929 0.0513
VAl 0.6434%* —0.0006 —42.6229 0.0583
GX 0.6527** —0.0007 —0.0059 0.0561
HN 0.1495* 0.8298** 0.8108** 0.8168**
Nem, Nem=1/(4Fy)-1/4, * P<0.05, ** P<0.01.

Note: The value above the diagonal is Ny, and Ne,=1/(4F)—1/4, * indicates significant differences (P<0.05), ** indicates extremely significant differences
(P<0.01).

#5 ET Kimura WSHRE BT ok FHEAEEKEIREHES

Tab. 5 Genetic distance among populations of P. mortoni calculated based on Kimura 2-parameter model

population CN XM VAl GX HN
CN
XM 0.1039+0.0122 0.0023+0.0005
yAl 0.1039+0.0122
GX 0.1039+0.0122 0.0022+0.0004 0.0020+0.0005
HN 0.0738+0.0079 0.1333+0.0146 0.1332+0.0146 0.1331+0.0146
1 XM- VAR , GX- , HN- , CN— .

Note: XM—Xiamen, Fujian; ZJ-Zhanjiang, Guangdong; GX—Qinzhou, Guangxi; HN-Dongzhaigang, Hainan; CN—Cangnan, Zhejiang.
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Fig.1 CO I haplotype cluster of P. mortoni
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XM -2.3620 0.0000 -10.3916 0.0000
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HAP41
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Genetic diversity and differentiation of Platevindex mortonifrom the
coastal area of China based on mitochondrial CO I gene

YAO Lixiang, ZHOU Na, SHEN Heding, Liu Chen
College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China

Abstract: The genetic diversity and genetic differentiation of Platevindex mortoni were investigated using mitochon-
drial cytochrome c oxidase subunit I (CO I) gene sequences. Groups of nucleotides T, C, A, G contents to an average of
39.54%, 17.56%, 23.07%, 19.83%, showing A + T (62.61%) content is significantly higher than G + C content
(37.39%); mitochondrial genome showed obvious anti G migration characteristics.A total of 84 individuals representing
5 collection sites were included in the analysis. Overall, 41 haplotypes were defined and 117 polymorphic sites were
observed. In addition to Hap1 and Hap28 which shared haplotype and 39 haplotypes for each group specific haplotypes,
Hapl! is the most widely distributed haplotype, except HN group, distributed in all groups, accounting for 39.3% of all
haplotypes. Xiamen group (XM) and Cangnan population (CN) has the most number of haplotypes, which were 12, and
HN group haplotypes at least (6), and 117 polymorphic loci, including 23 single variable sites and 94 parsimony infor-
mative sites. Each group of polymorphic loci (&) show obvious differences, displayed the span from 10 to 85. The
Groups of Zhanjiang (ZJ) and Guangxi (GX) polymorphic loci at least (10), and the Cangnan group (CN) showed the
most polymorphism loci in number, followed by the Hainan group (HN). Overall, Cangnan population (CN) haplotype
diversity (H) and the number of polymorphic loci (V) are the group of high level. Each group of haplotype diversity
was 0.625~0.889, and the difference was not obvious; the nucleotide diversity was 0.002 0~0.057 2, showing obvious
differences. The P. mortoni populations had both high haplotype diversity(0.835+0.039) and nucleotide diversity
(0.057 2+0.006 0). The group number of nucleotide differences (K) also was obviously different, that in groups of XM,
7], GX, K was low, only more than 1, while in HN and CN groups, K was high value, which was greater than 30; the
entire group also belonged to a higher level, 33.820 7. The AMOVA test of P. mortoni populations based on haplotype
frequencies revealed that 34.02% of the genetic variation occurred within the populations, whereas 65.98% of the ge-
netic variation occurred among populations. Pairwise fixation index (F), gene flow (V,,) and genetic distance analysis
showing significant genetic divergence appeared in P. mortoni populations. HN group and the other four groups showed
some genetic distance, and CN group and other groups also showed a large genetic distance. Among small inter groups
of ZJ, XM and GX, the genetic distance between ZJ group and GX group had the minimum genetic distance. No obvi-
ous genetic differentiations occurred among populations of XM, ZJ and GX (N, >5). While the other group had sig-
nificant genetic differentiation, especially in HN group, CN group and other groups generated a high level of genetic
differentiation of Fy>0.25, Ny, 0.051 3~0.138 6; gene exchange was very small. The occurrence of a moderate genetic
differentiation in CN group and HN group were Fy= 0.149 5 and N.,,= 1.422 2. Whereas, the significant genetic diver-
gence was found among HN, CN and the other populations, respectively. Haplotype network and phylogenetic tree
analyses also indicated genetic divergence occurred among populations. IBD analysis showed no significant correlation
between genetic distance and geographical distance. Neutrality test and demographic analyses indicated bottleneck ef-
fect might occur in populations ZJ and GX, population expansion in XM population. The time of expansion of XM
population could be 0.12 Ma BP. The phenomenon might occur in Pleistocene period with changes of climate warming
and rising of sea level. In this study, based on the analysis of flat wart mulberry Onchidium MT DNA of CO I gene, to
investigate the genetic diversity and genetic differentiation process, aiming for the species conservation of germplasm,
and provides the basic data and theoretical basis of the reasonable development of resources and biological evolution.

Key words: Platevindex mortoni; cytochrome ¢ oxidase subunit I (CO I); genetic diversity; genetic differentiation
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